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EDITOR'S  PREFACE. 


During  the  last  fifteen  years  of  his  life  Dr.  Van 
Buren  was  Professor  of  Surgery  in  the  Bellevue  Hos- 
pital Medical  College,  and  for  nearly  twenty  years 
previously  he  had  been  Professor  of  Anatomy  and  of 
Clinical  Surgery  in  the  University  of  the  City  of  New 
York. 

His  success  was  as  great  in  this  field  as  it  was  in 
others,  and  was  earned  by  the  most  thorough  and  care- 
ful preparation  for  every  course  and  every  lecture.  It 
was  iQways  his  practice  to  prepare  a  syllabus,  and 
often  to  write  out  a  lecture  in  full  before  its  delivery. 
During  the  last  years  of  his  life  he  wrote  and  rewrote 
many  of  these  lectures,  arranged  them,  and  added  to 
them  in  such  a  way  as  to  make  them  a  systematic  ex- 
position of  the  subject  as  he  sought  to  present  it  to  his 
classes. 

From  these  manuscripts  this  book  has  been  printed, 
without  other  changes  than  a  few  verbal  ones,  and 
without  addition.  It  is  offered,  not  as  a  complete 
treatise  on  the  principles  of  surgery,  prepared  with 
the  thoroughness  and  attention  to  detail  that  all  have 
recognized  and  learned  to  expect  in  whatever  Dr.  Van 
Buren  gave  to  the  press,  but  simply  as  that  presenta- 
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tion  of  them  which  he,  in  his  large  experience  as  a 
teacher,  thought  best  fitted  to  be  of  service  to  the 
stndent  and  to  the  practitioner  who  returned  to  take 
his  place  upon  the  benches  of  the  lecture-room.  Ai;id, 
in  thus  giving  to  these  notes  a  permanent  form,  Dr. 
Van  Buren's  friends  feel  that  they  not  only  pay  a 
proper  tribute  to  his  memory,  but  also  do  a  service 
to  the  profession,  and  especially  to  those  who  have 
received  their  surgical  education  from  him. 

L.  A.  S. 

Sqaember,  1884. 
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CHAPTER  I. 

Sdencc  md  i.H  of  surgery — Relation  of  medicine  and  surgery — Specialties — 
Dofioition  of  surgery ;  of  surgical  affcctioos — Study  of  surgery — The  sub- 
jects of  this  course— Internal  injuries. 

Ix  l)egiiinmg  the  study  of  surgen",  gentlemen,  it  is 
well  that  we  should  recognize  that  it  is  the  oldest 
branch  of  the  healing  art ;  for  external  injuries  of  the 
human  body,  obvious  to  the  sight,  and  appealing  to  the 
sympathies  of  the  beholder,  demanded  and  received 
the  ministrations  of  the  benevolent,  even  when  these 
included  only  the  pouring  of  oil  and  wine  into  wounds, 
long  before  there  was  any  but  the  crudest  knowledge 
of  chemistry  or  anatomy  to  suggest  rational  remedies 
Sot  fevers  or  internal  maladies. 

The  results  of  these  efforts  to  minister  to  external 
injuries  have  slowly  and  gradually  led  to  an  acquaint- 
ance with  the  extent  of  nature's  owm  resources  in  reme- 
dying wounds  and  hiuts,  and  have  tauglit  us — mainly 
by  experience — the  means  whereby  we  may  assist  na- 
ture. The  knowletlge  of  these  means,  when  systemati- 
cally elaborated,  constitutes,  in  fact,  the  science  of  sur- 
gery;  and  the  best  modes  of  employing  them  in  an 
individual  case  constitu!e  its  art.  Thus  the  art  and 
science  of  surgery  have  gradually  grown  from  small 
beginnings  into  the  imposing  proportions  which  they 
now  present  to  us  for  investigation  and  study.  In 
the  days  of  Greece  and  Rome  it  was  regarded  as  the 
religious  duty  of  the  invalid  who  had  recovered  from 
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an  illness  to  place  a  votive  tal)let  in  the  temple  of  y^scu- 
lapius,  the  god  of  physic,  on  which  was  inscribed  a 
record  of  the  means  which  had  seemed  to  bring  about 
the  desired  result.  Hij)pocrates  refers  to  remedies 
thus  brought  into  repute. 

Tliere  is  no  real  distinction  between  medicine  and 
surgeiy ;  tliey  are  bf)th  founded  upon  ol)servation  of 
nature  and  study  of  the  same  branches  of  natural 
science,  whether  applied  to  the  cure  of  disease  or  of  the 
effects  of  injury.  Chemistry,  physiology,  and  especial- 
ly anatomy  constitute  alike  their  foundation. 

We  speak  of  surgery  aa  a  department  of  medicine 
in  the  same  sense  that  we  si^eak  of  orthopredy  as  a 
branch  of  surgery.  It  is  the  accidental  social  condi- 
tions and  legal  enactments  in  different  communities 
which  have  begotten  in  the  popular  mind  the  idea  of  a 
difference  between  the  functions  of  the  physician  and 
the  surgeon.  In  England,  for  example,  this  has  oc- 
curred in  conseqtience  of  governmental  statutes  provid- 
ing for  each  under  distinctive  titles,  and  also  from  the 
English  fashion  among  those  following  useful  pursuits 
to  form  themselves  into  guilds  or  companies  with  lim- 
ited and  defined  duties  and  rights.  But,  wherever  the 
highest  8cietitiji<'  culture  has  prevailed,  medicine  and' 
surgery  are  regarded  as  identical. 

Even  in  ancient  Rome,  as  we  are  told  by  Dr.  John 
Watson,  of  the  New  York  Hospital,  in  his  learned  his- 
tory of  the  medical  profession  in  ancient  times,  surgery 
and  medicine  proi)er,  although  sometimes  taught  or  prac- 
ticed sejMirately  aa  specialties,  were  never  disconnected 
by  the  educated  physicians  of  antiquity.  In  fact,  they 
rejected  most  of  the  specialists  of  their  day  as  impos- 
tors. Of  these  illegitimate  sons  of  jE.sculapins  he  says : 
•*The  numbers  and  jtretensions  were  as  great  in  ancient 
as  in  modem  times,  and  they  were  just  as  likely  to  re- 
ceive the  countenance  and  favor  of  the  upper  clas.ses  of 
society.  Chosroes,  King  of  Persia,  was  the  patron  of 
the  famous  quack  Uranus,  and  Nero  was  the  supporter 
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of  the  andacions  Thessalus,  who,  like  Paracelsus,  re- 
pudiated all  learning  as  useless,  and,  like  Hahnemann 
in  more  recent  times,  asserted  higher  laws  and  assumed 
to  be  above  all  science,  and  opposed  to  all  who  had 
ever  gone  before  him."  "  Pliny  and  Galen,"  says  Wat- 
son, "are  justly  severe  on  these  ancient  impostors; 
and,  if  we  can  credit  the  account  of  them  given  by  these 
authors,  the  host  of  industrialists,  oculists,  rhinoplasts, 
dentists,  bone-setters,  hemiotomists,  lithotomists,  geld- 
ers,  abortionists,  and  poison-venders  pervading  Italy, 
France,  and  Spain  throughout  the  middle  ages— before 
whom  the  modem  group  of  pretenders  giow  pale  and 
insignificant — were  at  least  equaled,  if  not  exceeded,  in 
ignorance  by  the  quacks  of  Rome"  under  the  empire.* 

Thus,  we  observe,  history  repeats  itself. 

In  the  steadily  increasing  scope  and  range  of  mod- 
em medical  science  the  existence  of  what  are  called 
specialties — L  e..  subjects  to  which  a  practitioner  de- 
votes special  and  more  or  less  exclusive  attention — has 
come  to  be  regarded  as  a  recognizetl  and  legitimate 
necessity.  In  our  day  this  has  grown  to  be  the  case 
notably  in  the  great  centers  of  pojiulation,  where  op- 
portunities for  gaining  experience  an<l  practice  are  con- 
centrated in  consequence  of  the  accumulating  numbers 
of  those  requiring  aid.  The  attainment  of  an  equal 
degree  of  skill  in  all  the  branches  of  medicine  has  be- 
come obviously  beyond  the  capacity  of  the  individual. 
Hence  the  need  and  the  justification  of  a  division  of 
labf>r.  In  a  great  city,  if  a  specialist,  by  honorable 
means,  can  command  full  occupation,  he  is  justified  in 
devoting  himself  exclusively  to  his  specialty. 

The  modem  specialist,  however,  bases  his  claims  to 
respect  npon  the  possession  of  a  liberal  education, 
which  includes  a  certain  degree  of  familiarity  with  all 
the  branches  of  medicine;  and,  in  addition  to  this, 
upon  a  certain  jiersonal  fitness  and  opportunity  for 
•  ADnirer-sriry  di^oourse  delivered  before  the  New  York  Academy  of 
Mcdklais  Nuvcinbcr,  1855. 
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acquiring  skill  in  some  particular  branch.  But  his 
specialty,  to  be  exercised  legitimately,  must  be  the  out- 
gi'owth  of  an  education  possessing  honest  claims  to 
completeness,  and,  at  the  same  time,  of  a  fair  capacity, 
if  necessity  should  arise,  to  practice  the  medical  pro- 
fession in  any  of  its  branches.  Excei)t  on  these  condi- 
tions, a  specialist  of  the  gi-eatest  ability  may  find  him- 
self deficient  in  clinical  capacity,  and  unable  to  take  a 
broad,  able,  and  comprehensive  view  of  the  require- 
ments of  a  given  case  of  disease,  even  when  entirely 
within  his  specialty.  An  ophthalmic  surgeon  of  ac- 
knowledged skill  once  sent  a  patient  to  me  for  con- 
sultation who  was  suffering  from  paroxysms  of  intense 
pain  of  the  eye,  in  whose  case,  in  consequence  of  their 
constant  recurrence,  he  had  begun  to  fear  serious  lu-ain 
disease — possibly  syphilitic.  J^othing  was  found,  how- 
ever, but  an  ordinary  lirow-ague — a  neuralgia  of  the 
supra-orbital  nerve — ^and  this  yielded  promptly  to  the 
influence  of  quinine.  This  specialist,  who  had  studied 
his  art  most  successfully  under  Dooders,  in  Gennany, 
had  not  seen  enough  of  malariid  disea,se  in  this  coun- 
try, where  it  is  so  common,  to  enable  him  to  recognize 
with  certainty  one  of  its  ordinary  and  well-marked 
manifestations. 

Nor,  I  may  add  to  what  I  have  said,  is  it  a  wise 
course  for  an  asjiirant  for  meiliral  honors  to  select  a 
tapecialty  at  the  beginning  of  his  studies  and  lo<jk 
mainly  to  this  as  his  object,  neglecting  collateral  sub- 
jects beyond  what  is  absolutely  neeessiiry  for  tlie  at- 
tainment of  a  degree.  TJie  student  icho  cntertainif  the 
uUlinnte  purpose  of  becoming  a  specialist  mu^t  grasp 
the  whole  curriculum  fairly  and  honestly.,  or  he  will 
became  inevitably  a  fractional  member  of  the  profes- 
sion^ and  can.  never  practice  a  specialty  on  a  ley  if  i- 
mate  basis.  Tlie  degree  of  Doctor  in  Metlicine  covers 
equally  all  the  branches  of  medical  knowledge ;  and 
special  practical  skill  in  any  t>ne  of  these  branches  is 
only  to  be  fully  attained  by  the  individual  efforts  of 
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the  aspirant  <fffer  (he  degree  has  been  con/erred. 
When  sjiecial  skill  has  been  thus  legitimately  gained 
and  snccessf  ul] y  proved,  the  specialist  is  properly  called 
an  "expert"  in  his  department. 

In  this  sense  surgerj^  may  be  regarded  as  a  sjte- 
cialfy,  and  the  surgeon  as  an  "expert"  in  surgical 
affections. 

Bui  a  good  surgeon  can  never  cease  to  he  also  a 
/airly  good  phi/sician.  Special  surgical  skill  in  no 
respect  excludes  or  dispenses  with  purely  medici4 
knowledge ;  it  is,  in  fact,  complemental  to  the  ordinary 
acquirements  of  the  physician. 

This  is  the  light  in  which  surgery  is  regarded  in  Ger- 
many, Austria,  and  Fi-ance,  as  well  as  in  our  own  coun- 
try. The  titular  distinctions  which  obtain  in  England 
involve  no  essential  diflFerences  in  these  respects  ;  they 
are  the  result  of  local  educational  methods,  protected 
by  legal  provision,  to  meet  local  requirements,  similar 
to  that  which,  in  France,  licenses  a  class  of  women  as 
midwives,  mainly  to  meet  the  wants  of  the  poor. 

The  traditional  inferiority  once  attached  to  the  func- 
tion of  the  surgeon,  derived  from  the  more  mechanical 
requirements  of  his  craft,  and  their  occasional  perform- 
ice  in  ancient  times  by  inferior  persons,  no  longer 
exists.  On  the  contrary,  to  excel  in  his  si)ecijil  depart- 
ment at  the  pi-esent  day,  the  surgeon  must  possess  aU 
the  q^ialijications  of  the  physician,  and,  besides  these, 
certain  other  qualities  in  addition.  Tact  and  dexterity 
in  hand-work  and  courage  to  face  emergencies  do  not 
exclude  in  any  degree  the  necessity  for  a  high  ca- 
pacity in  the  way  of  brain-work. 

The  surgeon  sees  more  clearly  the  changes  which 
take  place  in  injuretl  and  intiamed  parts,  because  they 
are  for  tlie  most  ]iart  nearer  to  the  surface  of  the  body, 
being  in  some  cases  partially,  in  others  entirely,  sub- 
ject to  his  immediate  inspection.  Thus,  in  a  wound  or 
after  the  removal  of  a  tumor,  the  parts  involved  are 
under  the  eye  or  within  reach  of  the  finger ;  or,  as  in 
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a  gunshot  wound,  accessible,  in  most  instances,  "by  ex- 
ploring instruments ;  or,  aa  in  fractare,  by  direct  or 
indirect  palpation. 

The  pure  physician,  on  the  other  hand,  is  compelled, 
moat  frequently,  to  rely  entirely  upon  symptoms^  and 
to  judge  of  what  is  taking  place  in  a  disease  of  an  in- 
ternal organ  l^y  this  more  indirect  and  circumstantial 
eWdence.  AVhen  this  sort  of  evidence  becomes  more 
direct  and  tangible,  however,  as  when  there  is  bulgingJ 
pf  the  intercoatfd  sjiaees  in  empyema,  the  jihysician 
adopts  the  surgeon's  methods  and  makes  an  opening  ; 
just  as  the  surgeon,  under  analogous  circumstances,  to 
determine  if  his  patient's  fever  depends  upon  a  serious 
degree  of  blood-poisoning,  proceeds  to  measure  the  tem- 
perature of  his  blood  by  a  themiometer.  In  fact,  the 
mental  processes,  the  devices,  and  the  clinical  training 
by  which  the  exact  trath  is  sought  for  are  in  either 
case  closely  similar,  if  not  identical. 

It  is  obvious  that,  through  the  greater  facilities  for 
exploration  in  surgical  cases,  the  conclusions  of  the 
surgeon  should  be  more  certain  and  accurate  than  those 
of  the  physician,  Just  as  his  remedies  are  often  more 
prompt  and  heroic.  Nevertheless,  there  are  surgical 
cases  of  daily  occurrence  which  require  as  careful  ob- 
servation and  accurate  logical  deduction  from  prem- 
ises in  the  foini  of  obscure  or  equivocal  symi)toms  as 
those  presented  by  any  medical  case.  There  is,  there- 
fore, in  surgery  as  in  medicine,  the  same  necessity 
for  accurate  foreknowledge  of  pathological  changes 
likely  to  occur ;  the  same  power  of  logical  reasoning 
is  required  to  trace  effect.«»,  in  the  form  of  disease, 
to  their  rational  causes  ;  and,  for  the  most  part, 
similar  resources  in  the  way  of  treatment  are  em- 
ployed. 

It  is  a  popular,  I  may  say  a  vulgar  error,  wliich  is 
quite  prevalent  in  regard  to  the  surgeon,  that  his  high- 
est function  is  attained  in  a  brilliant  operation.  But, 
in  truth,  a  still  gi'eater  degree  of  merit  is  shown  in  the 
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avoidance  of  an  operation,  when  this  is  possible,  by 
means  of  hiller  pathological  knowledge. 

It  may  be  said,  ioit?iout  any  fear  of  conlradiHion^ 
that^  since  the  introduction  of  anastketics  into  tJie 
practice  of  surgery,  any  man  with  fairly  acute  senses  y 
an  honest  purpose,  and  a  sound  and  promptly  acting 
mind,  who  has  made  himself  accurately  familiar  with 
anatomy,  may  make  a  good  surgeon  of  himself  by 
in^ans  of  adequate  study  and  training^  and  may  ac- 
quire the  power  of  sating  life  in  what  are  called  sur- 
gical emergencies. 

It  may  l)e  pnjper  here  to  ask  more  critically,  What, 
then,  is  surgery-  \ 

It  is  the  name  given  to  that  department  of  the  sci- 
ence and  art  of  medicine  which  takes  charge  of  all 
those  diseases  and  injuries  requiring  in  their  treat- 
ment especial  training  or  dexterity  in  the  use  qfihe 
hands,  or  of  instruments  to  supplement  the  7iajids.  In 
other  words,  the  practice  of  surgery  demands  not  only 
kead-work  but  hand-work.*  As  in  the  exx)eriments  of 
chemistry,  and  in  experiments  on  animals — so  valuable 
in  the  study  of  life — and  in  the  dissection  of  the  human 
body  after  death,  the  quality  of  mechanical  skill  and 
dexterity  is  in  surgery  of  great  avail.  Thus,  for  the 
proper  treatment  of  a  broken  bone — for  a  fracture  is, 
perhaps,  the  best  type  of  a  surgical  affection — a  certain 
tact  in  the  use  of  the  hands  is  required  in  manipulat- 
ing the  injured  limb,  in  feeling  for  crepitus  in  order  to 
establish  the  diagnosis,  and  in  adjusting  or  "setting" 
the  fragments  accurately.  In  the  operations  by  which 
cataract  is  cured,  the  most  delicate  instruments  are  re- 
quired, and  careful  training  in  their  use ;  in  reducing 
a  stone  in  the  bladder  to  minute  fragments  and  remov- 
ing them  to  the  la.st  and  smallest  piece  without  injury 
to  the  delicate  surface  of  the  organ,  the  same  trained 
dkill  is  necessary  to  command  a  successful  result. 

•  The  woH.  as  first  etnploypd,  wna  chirvrgtry,  derived  from  the  two 
Greek,  wortb  ^(/^  the  Land,  ood  Ipyuv,  work. 
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And  yet^  in  addition  to  this  manital  dexterity,  tlie 
BUgeon  who  undertakes  the  treatment  of  the  case  of 
fracture,  as  I  have  already  insisted,  must  possess  full 
medical  knowledge  ;  he  must  be  able  to  recognize  the 
condition  as  to  soundness,  or  otherwise,  of  his  patient's 
int<?raal  organs — of  his  brain,  heart,  lungs,  and  kidneys. 
He  must  be  able  to  detect  the  first  approach  of  delirium 
tremens — so  liable  to  occur  in  the  case  of  a  drinking- 
man  who  breaks  his  leg — or  to  recognize  the  symptoms 
of  any  intercuirent  medical  disease,  such  as  pneumonia 
or  tyi)hoid  fever. 

If  a  question  as  to  the  necessity  of  amputation 
should  arise,  the  surgeon  must  be  an  adept  in  ausculta- 
tion and  percussion  in  order  to  ascertain  the  condition 
of  the  patient's  heart  and  lungs ;  and  he  must  be  able 
to  examine  the  urine,  to  ascertain  if  the  kidneys  are 
free  from  organic  disease ;  for  accurate  information  on 
these  points  is  ohxahitehf  necessary  to  determine  the 
propriety  of  undertaking  any  capital  operation.* 

The  want  of  this  medical  skill  would  expose  the  sur- 
geon to  serious  errors  of  judgment,  and  his  patient  to 
greatly  increaseil  danger  of  loss  of  limb  or  loss  of  life. 
The  same  necessity  for  medical  training  is  required  by 
the  ophtlialmic  surgeon  l>efore  deciding  upon  ?tls  deli- 
cate oj>erations.  To  undertake  the  extraction  of  a  cata- 
ract in  a  i>atient  with  Bright's  disease  or  diabetes 
would  b©  a  blunder:  and  I  have  knowledge  of  more 
than  one  instance  in  which  life  has  been  lost  by  under- 
taking the  new  operation  for  stone  where  advanced  dis- 
of  the  kidneys  was  present,  and,  in  other  in- 
,  where  practiced  skill  and  training  in  the  use  of 
the  aeceiaary  instruments  in  this  operation  have  been 
larVIng 

It  is  only  in  large  cities  that  experts  on  auscultation 

*  Th*  Mr;Kc«o  iImnU  b*  tpccuO/  fwailiu-  vitli  th«  di^notii  of 
fmr.  ffir  in  llir  wTTnlflnfn  nf  irftlr  Tilnnil  pnitrmlm  wlilili  iiiMi<hiii«i 
<k»  aBflcil  ttt^n,  Im  k  ^tdUf  vHIk  tb«  fttdaOMMal  fatto  is  tlw 
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and  in  urinary  analysis  ran  be  relied  upon  to  supple- 
ment a  want  of  this  knowledge  on  the  part  of  the  sur- 
geon. Elsewhere,  he  must  be  prepared  to  rely  upon 
Mmaelf. 

I  cite  these  examples,  in  answering  the  question, 
^^^lat  is  surgery  ?  to  illustrate  the  truth  that  surgery  is 
a  biunch  of  the  medical  art,  and  not  a  separate  depart- 
ment of  knowledge. 

The  interdependence  of  pure  medicine  and  surgery 
becomes  more  obviou.s,  and  their  identity  more  indis- 
putable, as  our  knowledge  advances. 

Both  of  these  branches  of  medicine,  as  we  have 
seen,  are  founded  upon  the  exact  facts  in  the  cardinal 
branches  of  anatomy,  physiology,  histology,  patholo- 
gy^ physics,  and  chemistry.  These  facts  are  applied, 
in  the  one  case,  to  what  are  called  "  medical  diseases," 
L  e.,  to  those  arising  from  faulty  environment,  inherited 
diathe.sis,  or  blood-poisoning — from  whatever  cause — 
affecting  internal  organs ;  in  the  other,  to  tumors  and 
outgi-owths,  and  the  lesions  produced  by  wounds  and 
injuries,  which  constitute  surgical  diseases.  The  appli- 
cation of  the  exact  knowledge  derived  from  these  and 
other  sources  constitutes  the  science,  or  what  is  more 
commonly  called  the  principles,  of  surgery.  The  stu- 
dent seeks  the  fountains  of  his  scientific  knowletlge  in 
cultivating  assiduously  these  caitlinal  branches.  It  is 
?11  that  we  should  recognize  that  whatever  there  is  of 
exactness  in  medicine  or  surgery  is  derived  from  one  of 
these  departments  of  natuiul  science. 

Ha\ing  recognized  the  true  relations  which  exist  be- 
tween siirgery  and  medicine,  we  may  next  seek  to  de- 
termine what  are  pr&perly  called  surgical  affections. 

They  are  simply  those  which  require  Burgical 
remedies,  e.g.,  the  vse  of  instruments,  ajyparatus,  or 
optralion.,  in  their  treatment. 

Under  this  denomination  belong  deforinities,  v^heih- 
f^T  congenital,  snch  as  hare-lip.  imperforate  anus,  stra- 
bismus, club-foot,  and  spina  bifida,  or  acquired,  such 
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as  contractions  following  bnrns,  curvature  of  the  spine, 
wry-neck,  etc. 

Then  there  is  a  class  of  nervous  affections^  mainly 
the  result  of  morbid  retlex  action  or  of  hysteria,  which 
are  amenable  to  surgical  remedies,  and  generally  spoken 
of  as  neuroses ;  they  are  for  the  most  part  functional, 
and  not  due  to  organic  disease  of  the  nerves.  I  may 
mention,  aa  examples  of  these  surgical  neuroses,  spas- 
modic stricture  of  the  cpsophagus,  curable  by  passing  a 
bougie  through  this  canal ;  the  same  condition  of  the 
voluntary  muscles  suri'ounding  the  deep  urethra,  some- 
timns  cured  by  incision  of  a  naiTow  meatus;  reflex 
twitchings  and  muscular  contractions,  and  even  moi-e 
serious  symptoms,  in  male  cliOdren  from  adhesion  of 
the  prepuce  to  the  glans  penis,  curable  by  circumcision. 
Most  surgical  neurotic  affections  take  the  shape  of  mus- 
cular contractions  or  of  painful  affections,  mainly  of 
the  joints,  and  esi>ecially  in  females.  In  the  latter  they 
are  very  often  of  the  nature  of  hysteria,  although  gen- 
erally refen-ed  to  the  surgeon  for  treatment. 

But  by  far  the  largest  proportion  of  surgical  affec- 
tions are  included  under  the  head  of  wounds  and  in- 
juries— what  are  usually  styled  "  traumatic  lesions,"  or 
simply  traumatisms.  These  are  the  result  of  cutting, 
crushing,  tearing,  or  burning  of  the  living  tissues — the 
effect,  in  short,  of  mechanical  or  chemical  violence. 
T?i€  term  "  wound  "^  includes  the  idea  qf  a  dimsion  of 
the  superficial  tissues,  of  a  visible  solution  of  conti- 
nuity;  in  the  term  "injury"  this  idea  is  not  necessar- 
ily present.  Thus,  a  fracture  is  an  "injury";  it  may 
or  may  not  be  accompanied  by  a  wound.  Tumors  or 
outgrowths  are  invaiiably  regarded  as  surgical  affec- 
tions. So  are  external  aneurisms  and  diseases  of  arte- 
ries. 

But  tlie  line  that  separates  medical  and  surgical 
affections  is  of  necessity  very  loosely  dra\sTi.  Internal 
aneurism.s,  aa  of  the  thoracic  and  abdominal  aorta,  are 
usually  left  to  the  physician ;  but  even  here  the  gal- 
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vanic  current  has  been  brought  to  bear  upon  them.  A 
tumor  in  the  iliac  fossa  may  be  a  cancerous  mass,  or 
simple  impaction  of  fieees.  I  have  more  than  once  been 
summoned  to  a  case  of  abdominal  tumor  which  proved 
to  be  a  mass  of  impacted  faeces,  removable  by  cathartic 
medicine.  SjT:)hiLi3,  which  is  by  common  consent  re- 
ferred to  the  sui'geon,  because  its  lesions  are  for  the 
most  part  external,  is  essentially  a  blood  disease  close- 
ly analogous  to  the  eruptive  fevers,  and  amenable  to 
medication  by  drugs.  Obscure  affections  of  the  ner- 
vous centers  are  often  due  to  constitutional  syphilis. 
Yet  skin  diseases,  many  of  which  require  only  local 
treatment^  are,  as  a  rule,  classed  as  medical.  There  is 
a  medical  erysipelas,  formerly  called  "  idioimthic,"  and 
a  surgical  erysipelas,  distinguished  usually  by  the  term 
"  traumatic." 

But,  as  a  ruley  wherener  the  trained  eye  or  hand 
is  required^  or  a  clinical  familiarity  with  external  le- 
*ions,  whether  purely  surgical  remedies  are  called  for 
or  not,  the  surgeon  is  appealed  to. 

Again,  in  connection  with  the  treatment  of  the  large 
and  important  class  of  wounds  and  injuries,  there  are 
complications  constantly  arising,  foremost  among  which 
is  the  exceedingly  common  condition  kno^vn  as  inflam- 
mation, which,  although  liable  to  occur  in  internal  or- 
gans, is  most  fre«piently  regai-ded  and  treated  of  among 
the  sni^cal  affections,  with  its  accompaniments  of  ab- 
Boess,  ulceration,  and  mortification ;  and  in  this  cate- 
gory are  to  be  included  traumatic  or  surgical  fever, 
pysBraia  or  surgical  typhus,  tetanus  or  lock-jaw,  and 
septioflemia  in  many  of  its  phases. 

We  nifiy  next  inquire  how  surgery  is  to  be  studied 
to  the  U'M  advantage? 

Besides  the  exposition  of  the  subject  by  individuals 
of  more  or  less  experience  in  lectures — didactic,  dem- 
onstrative, or  clinical — the  student  is  to  inform  himself 
by  reading  ;  he  requires  books  of  reference — i.  e.,  dic- 
.  and  text-l}ooks — and  he  should  also  have  ac- 
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cess  at  will  to  monographs  and  authoritative  works 
on  special  subjects,  such  as  are  found  in  libraries. 

Didactic  lectures  should  give  iheir  proper  ^vei^ht 
an4l  relative  importance  to  the  several  divisions  of  the 
subject  as  they  come  up  for  consideration,  and  they 
should  carefuDy  consider  the  ■value  of  the  doctrines  of 
the  day  and  the  theories  they  involve,  while  setting 
forth  systematicaUy,  in  regular  order,  the  present  con- 
dition of  surgical  science. 

Demo  list  ratine  lectures  should  show  the  different 
forms  of  sui'gical  apparatus  and  instruments  required 
in  the  treatment  of  surgical  diseases,  the  mode  of  ap- 
plying them,  and  the  best  methods  of  performing  the 
various  opi?i-ations  of  surgery. 

In  cfinicol  lectures,  surgical  remedies  are  applied  to 
the  living  body,  and  the  eye  rendered  familiar  with  the 
aspects  of  surgical  diseases,  and,  as  far  as  possible, 
with  the  effects  of  surgical  operations  and  surgical 
treatment. 

To  profit  by  clinical  lectures,  the  student  should 
strive  til  follow  each  case  as  far  as  it  is  possible  to  do 
so,  to  T<eep  a  note  of  it,  and  to  ascertain  its  result.  If 
the  result  should  not  be  successful,  it  is  all  important 
to  find  out  the  cause  of  failure  of  the  tivatment,  and  to 
witness  the  post-mortem  examination,  if  possible. 

I  have  known  a  student  ignore  an  unsuccessful  re- 
sult of  a  case  through  a  mistaken  sense  of  loyalty  to 
his  teacher.  This,  altJioiigk  an  honorable  impulse,  is 
not  the  genuine  scientific  spirit,  ichich  is  loyal  only  to 
one  end,  viz.,  the  truth.  In  science  there  are  no  per- 
sonalities, and  the  individual  sinks  into  nothing  in 
comparison  with  its  paramount  object,  the  attainment 
of  absolute  truth. 

It  is  in  this  way  only  that  clinical  lectures  are  of 
real  practical  utility,  and  that  tiiey  confer  lasting 
benefit. 

CasHS  which  have  been  thoroughly  observed  consti- 
tute the  salient  ^joints  of  our  experience,  and  jire  in- 
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delibly  im|«essed  upon  the  memory  for  future  refer- 
ence. It  is  not  necessary  that  a  case  should  be  in  any 
respect  unusual  or  remarkable  to  be  thus  noted  and 
treiisured  up;  but  simply  that  it  should  be  typical  in 
its  way,  and,  above  all,  complete.  I  iind  myself  con- 
stantly recurring  to  cases  of  which  I  made  careful  notes 
in  La  Charito  Hospital,  in  Paris,  more  than  fort^'  years 
ago,  in  the  service  of  Velpeau. 

Actual  bedside  study  of  cases  of  disease  is  a  most 
fertile  source  of  information  to  the  surgical  student; 
but  the  dramatic  element  which  belongs  to  the  opera- 
tions of  surgery  must  not  be  allowed  to  monojMjlize  too 
great  a  share  of  attention,  to  the  exclusion  of  practical 
details  which  are  of  equal  if  not  greater  importance, 
and  of  a  clear  perception  of  the  actual  practical  value 
and  results  of  the  treatment  employed. 

In  reading,  which  is  looked  upon  as  one  of  the 
most  important  duties  in  the  study  of  surgery,  it  is 
letter — nither  than  to  confine  one's  self  to  a  continu- 
ous perusal  of  any  work  with  the  purpose  of  "reading 
it  through," — to  turn  to  books  of  reference  in  connec- 
tion with  some  subject  in  which  the  mind  has  become 
interested  in  the  lecture-room  or  hospital.  Infoi-ma- 
tion  sought  in  this  way  is  moi-e  likely  to  become 
fixed  in  the  memory.  According  to  Horace,  Minerva 
is  propitious  only  in  this  mode  of  study.  It  is,  more- 
over, the  mode  of  reading  necessarily  adopted  by  the 
practitioner. 

Every  student  of  surgery  should  have  access  to  a 
private  preceptor,  to  whom  he  can  apply  for  guidance 
as  to  the  selection  of  authors  for  reference  in  reading, 
for  the  solution  of  obscure  questions  as  they  ai-ise,  and 
for  advice  at  all  times ;  for  we  have  it,  on  Loixl  Bacon's 
authority,  that  "he  that  questioneth  much  shall  learn 
much."  One  of  the  duties  of  the  private  preceptor  is 
frequent  examination  of  his  pupil  to  ascertain  the  de- 
gree of  information  lie  is  deriving  from  his  studies. 
This  duty,  when  the  student  leaves  home  for  a  distant 
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school  of  instruction,  is  transferred  to  a  practiced  eX' 
pert,  who  gives  it  his  especial  attention. 

The  time  is  not  far  distant  when  the  surgical  stu- 
dent mil  be  compelled  to  follow  courses  of  experi- 
mental research  in  a  surgical  laboratory,  for,  as  in 
physiology,  experiments  on  animals  are  of  great  value, 
for  example,  in  studying  the  processes  of  repair  in  the 
different  tissues.  Thus,  it  was  by  esrperiments  upon 
living  animals  that  the  ability  of  the  periosteum  to  re- 
produce bone,  and  of  divided  nerves  to  unit«  and  re- 
sume their  functions,  was  demonstrated. 

Jfihn  Hunter  first  laid  the  foundations  of  surgical 
science,  in  his  laboratory,  by  experiments  upon  animals. 
The  success  of  his  famous  experiment  in  which  he 
grafted  the  spur  of  a  chicken-cock  into  his  comb, 
where  it  grew  permanently,  foreshadowed  the  possibil- 
ity of  the  recently  adopted  practice  of  skin-grafting, 
by  means  of  which  large  chronic  ulcers,  otherwise  in- 
curable, have  been  made  to  heal,  and  in  this  way  a 
necessity  for  amputation  has  been  prevented. 

These  are  the  l>est  methods  by  which  the  capabili- 
ties of  repair  and  the  tolerance  of  injury  by  living  tis- 
sues can  be  learned,  and  the  possibilities  in  the  range 
of  surgical  operations  increased  and  extended.  Hunter 
had  fi-equently  tied  the  arteries  of  dogs  before  he  un- 
dertook the  same  operation  upon  man  for  the  cure  of 
aneurism,  which  was  his  greatest  achievement  in  oj>er- 
ative  surgery. 

Imitating  in  this  leay  the  methods  of  the  physiolo- 
gisty  we  have  learned,  by  scrutinizing  the  processes  of 
life  by  experimeTUs  on  living  animals,  the  serercU 
modes  in  which  nature  heals  wounds.  The  experi- 
ments of  Sir  James  Paget  on  the  tendons  of  living  rab- 
bits, illustrating  the  mode  in  which  they  heal  after  sub- 
cutnnefius  tenotomy,  have  demonstrated  at  the  same 
time  to  the  physician  the  mode  in  which  connective 
tissue  i.«i  developed  in  the  shape  of  false  membranous 
adhesions  between  the  surfaces  of  the  pleura  after 
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pleurisy.  Comil  and  Ranvier,  by  injecting  a  solntion 
of  nitrate  of  silver  into  the  peritoneal  cavity  in  living 
rats,  and  then  scrutinizing  under  the  microscope  the 
changes  that  follow  in  the  delicate  membrane  of  the 
Odn^dtiim,  have  tanght  ns  the  mechanism  of  pus  foi-ma- 
tion  in  the  graver  coses  of  peritonitis,  and  of  simple 
adhesion  by  means  of  plastic  lymph  in  the  milder  eases 
which  get  well.  Examinations  of  bodies  after  death 
have  tanght  us  that  peritonitis,  terminating  in  pus  for- 
mation and  causing  death,  results  from  blood-poisoning, 
fts  by  septicsemia ;  and  the  bold  and  successful  ad- 
^•ances  of  surgery  in  the  removal  of  ovarian  tumors,  and 
in  other  surgical  operations  involving  the  iK?ritona?um, 
have  demonstrated  that  with  skillful  antiseptic  precau- 
tions we  can  avoid  blood-poisoning  and  limit  the  pro- 
cess of  repair,  even  in  the  most  extensive  wounds,  to 
the  simple  organization  of  plastic  lymph,  and  thus  se- 
caxe  prompt  and  certain  recovery.  These  facts,  which 
are  of  recent  development,  are  of  equal  interest  to  the 
physician  and  the  surgeon,  and  serve  agjiiu  to  show 
that  their  science  is  one  and  the  same. 

Our  increasing  claims  to  exactness  in  pr^>fessional 
^knowledge  are  based  also,  in  a  great  degree,  on  the  use 

instruments  of  precision  which  recent  advances  in 
filjysical  science  have  furnished  to  medicine  ;  and  \sith 
these  the  student  of  surgery  must  make  himself  famil- 
iar. By  instruments  of  precision  I  mean  the  microscope^ 
which  in  the  last  half  century  has  taught  us,  as  mat- 
ters of  ceiiiunty,  details  in  pathology  which  were  only 
gneased  at  vaguely  by  Sydenham  and  John  Hunter; 
the  fherinomcfer,  which,  liy  telling  us  certainly  the 
temperature  of  the  blood,  furaishes  m(»st  valuable  in- 
formation as  to  the  condition  of  that  all-important  con- 
stitnent  of  the  organism  ;  the  apJdJiolmoseope^  by  means 
of  which  we  can  observe  the  state  of  the  capillary  circu- 
lation In  the  eye ;  the  sphyffmograph,  by  which  we  can 
measure  the  quality  and  force  of  the  heart's  acticm  far 
more  accurately  than  by  the  fingers  on  the  pulse  ;  the 
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aspirator^  with  which  we  can  safely  penetrate  the  great 
cavities  of  the  body  and  ascertain  the  nature  of  effused 
fluids. 

T«)  this  same  category  belong  instruments  for  meas- 
uring accurately  the  shape  and  size  of  the  body  in  its 
difTerent  parts,  which  afford  us  reliable  data  as  to 
changes  resulting  from  disease  and  deformity,  such  as 
the  stelhometer,  for  example,  which,  by  measuring  the 
chest  externally,  gives  evidence  of  change  of  shape 
from  former  pleurisy.  Similar  measurement  of  the 
limbs  brings  to  light  evidence  of  congenital  difference 
of  length,  which  has  been  found  to  exist  in  many  per- 
sons, and  which  might  be  wrongly  attributed  to  previ- 
ous fracture  with  shortening. 

There  are  other  devices,  suggested  by  chemistry  and 
constantly  employed  in  treatment,  which  are  to  be  mas- 
tered by  the  student :  the  use  of  electricity  in  its  vari- 
ous mndes  of  application ;  of  galvanism  in  the  treat- 
ment of  internal  aneurism,  already  alluded  to  ;  of  caloric 
in  the  fiu"m  of  Paquelin's  thermo-cautery,  by  means  of 
which  we  can,  with  entire  facility,  divide  the  tissues 
with  a  red-hot  knife  in  our  ordinary  operations  ;  and 
the  employment  of  cold,  in  the  form  of  the  bath,  for 
lowering  the  temperature  of  the  body  when  the  blood 
has  become  too  hot. 

It  is  obvious  that  we  seek,  at  the  present  day,  to  ad- 
vance our  Itnowledge  in  medicine  and  surgery,  as  in  the 
other  branches  of  natural  science,  l>y  a  closer  and  more 
careful  scrutiny  of  simple  natural  facts,  i-alher  than 
by  the  metaphysical  speculation  on  insufficient  prem- 
ises which  was  so  commonly  employed  in  fomier  days. 
I  know  of  no  better  illustration  in  proof  of  this  than 
the  recent  advances  which  have  been  gained  by  the  use 
of  improved  optical  apparatus  in  discovering  the  pois- 
onous agency  of  very  minute  organisms  in  causing 
blood-poisoning,  and  the  recognition  of  the  influence 
of  the  so-called  antiseptic  agents  in  antagonizing  them. 

Of  all  considerations  in  connection  with  the  study 
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of  snrgeiy,  the  first  and  most  important  is,  undoubt- 
edly, to  secure  a  sound  foundation  of  anatomy,  histolo- 
gy, and  pathology.     The  surgeon  requires  not  only  a 
^inowledge  of  descriptive  and  physiologicaJ  anatomy, 
It  also,  and  especially,  of  surgical  or  relative  anato- 
my.     He  must  dissect  the  several  regions  in  which 
surgical  operations  are  most  frequently  called  for,  with 
special  reference  to  the  relations  of  the  parts  involved 
In  these  operations.    This  is  the  kind  of  knowledge 
that  confers  coolness  of  the  head  and  steadiness  of  the 
hand  uiwn  an  operator.     Without  it,  no  amount  of 
khility  or  study  will  render  a  surgeon  safe  and  sure  in 
ds  si^ecial  calling.    The  late  Valentine  Mott,  who  occu- 
pied so  liigh  a  place  among  American  surgeons  as  an 
operator,  was  in  the  habit  of  rehearsing  operations  of 
imix»rtance  in  the  dead-house  before  perfonning  them 
upon  the  living  body,  and  of  reviving,  at  the  same 
le,  his  great  familiarity  with  the  anatomy  of  the 
?gion  ;  and  tliis  habit  he  kept  up,  to  my  knowledge, 
intil  the  age  of  sixty-five. 

Practical  histology  and  pnthohgy  are  equally  ne- 
cessary for  him  who  aspires  to  be  a  scientific  surgeon, 
_and  not  an  operator  only.    It  is  this  wider  knowledge, 
addition  to  its  peculiar  achievements  in  the  cure  of 
lisease,  that  has  raised  surgery  to  its  present  position. 
Tw<)  hinulred  years  ago  the  surgeon,  save  in  excej)- 
^onal  instances,  was  the  humble  and  often  unlettered 
it  to  the  physician.     Only  about  a  hundred 
ago  surgery  began  to  assert  its  equal  rights  to  re- 
spect as  a  scientific  pursuit,  mainly  in  the  person  and 
)y  the  superior  genius  of  John  Hunter.    At  the  present 
Ime  it  i)osses.ses,  by  right  of  discovery,  an  equal  share 
m  the  knowle<lge  which  constitutes    the   science  of 
medicine.     It  has  demonstrated  the  inestimable  advan- 
of  anaesthetics,  and  is  now  proving  the  even  gi-eat- 
valne  of  antiseptics. 

■To  rom  np.  I  would  therefore  ask  you  to  regard 
as  a  branch  of  knowledge  wliich  legitimately 
a 
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includes  all  of  the  science  required  by  the  pure  physi- ' 
clan,  with  the  addition,  in  him  who  aspires  to  practice 
its  art  with  the  highest  degree  of  success,  of  certain 
other  indispensable  qualities.  In  addition  to  a  more 
perfect  and  practical  familiarity  with  the  det-ails  of 
surgical  anatomy,  the  surgeon,  I  conceive,  shoidd  pos- 
sess, in  a  large  degree,  physical  vigor,  courage,  pres- 
ence of  mind  under  circumstances  of  danger  and  excite- 
ment, and  a  fair  amount  of  manual  dexterity. 

As  we  have  seen,  surgery  is  properly  regarded  as  a 
specialty,  and  its  practice  as  a  specialty  can  not  bo 
wisely  undertaken  by  every  one  who  studies  medicine, 
unless  fitted  both  by  nature  and  Ijy  especial  training  in 
study  for  its  successful  pursuit. 

I  have  not  spoken  of  surgery  as  a  specialty  unad- 
visedly. As  I  have  already  intimated,  it  should  not  be 
specially  aimed  at  by  the  beginner  until  after  he  has 
gained  a  fair  basis  of  knowledge  of  t!ie  elementa,ry 
branches  and  attained  a  position  to  form  a  judgment  as 
to  his  natural  fitness  f<jr  the  practice  of  surgery.  I  make 
this  remark  because  there  is  a  certain  di-amatic  attrac- 
tiveness about  the  operations  of  surgery  which  charms 
the  student ;  and  the  propoition  of  generous  aspirants 
who  proi)ose  to  themselves  to  become  practical  surgeons 
is  invariably  much  larger  than  the  number  of  those  who 
actually  succeed  in  doing  so.  It  is  wiser,  in  my  expe- 
rience, not  to  give  way  to  tliis  early  prefer-ence,  but  to 
wait  patiently  until  a  greater  familiarity  with  the  prac- 
tical branches  to  be  gained  in  subsequent  years  of 
study  has  furnished  a  basis  for  more  mature  judgment. 

Lister  began  his  scientific  career,  after  leaving  col- 
lege, by  studying  physiology,  which  is  certainly  the 
best  preliminary  for  the  study  of  medicine.  As  a 
physiologist  he  became  ijroficient  in  the  use  of  the 
microscope,  and  in  the  experimental  methods  of  the 
physiologist.  By  this  route  he  was  led  into  the  gen- 
eral study  of  medicine,  in  which  he  had  conceived  a 
great  interest ;  and  it  was  only  by  subsequent  events 
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that  his  attention  was  seriously  diverted  to  the  special 
pursnit  of  surgery. 

To  this  deliberate  development  of  a  final  purpose  I 
am  disposed  to  ascril>e  the  successful  career  of  this  emi- 
nently scientific  surgeon,  whose  name  will  certainly  be 
rememljered  longer  in  the  world's  history  than  that  of 
any  other  surgeon  now  living.  Lister  will  not  have  ad- 
vanced surgery  by  devising  brilliant  operations ;  but 
his  special  methods — the  result  of  inductive  reasoning 
from  discoveries  made  by  other  observers  in  another 
branch  of  science,  slowly,  gradually,  and  laboriously 
introdnced  and  established  after  the  unremitting  perse- 
verance of  nearly  a  score  of  years — will  have  added  very 
lai;gely  to  the  certainty  of  success  of  all  surgical  opera- 
tions, and  will  have  certainly  increased  the  average 
duration  of  human  life. 

This  is  an  illustration  of  the  genuine  and  legitimate 
advance  of  the  science  of  surgery,  and  of  the  advan- 
tages to  be  derived  from  proper  methods  of  study. 

As  to  the  order  to  he  pursued  in  these  lectures,  I 
propose  to  take  up  at  first  the  subject  of  wounds  and 
iiyuries,  which  comprises  so  large  a  proportion  of  sur- 

tgical  affections.     This  will  necessarily  include  the  pro- 

^oess  of  repair,  and  certain  phases  of  the  condition  of 

\ii^flammalion. 

In  the  next  place,  there  is  a  category  of  important 
sui^cal  maladies  which  may  be  classed  as  complica- 
tions liable  to  attend  or  follow  wtmnds  and  injuries, 
which  will  necessarily  occupy  our  attenticm.  These  in- 
clude the  neuroses  and  unheaUhy  inflnmmations^  such 

.as  tetanus  or  lock-jaw,  erysipelas,  and  the  various 
forms  of  fever  from  blood-poisoning. 

Fimilly,  the  subject  of  degenerations  nnH  the  various 
forms  of  morbid  groitths,  or  tumors,  will  complete  the 
conr»<\    Thes<^  will  comi>rise  the  subjects  of  our  study, 

.  and  what  I  shall  have  to  say  upon  them  will  be  alter- 
nated with  demonstrative  and  clinical  lectures  occupy- 
ing fully  the  time  you  are  able  to  devote  to  surgery. 
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Our  earliest  duty  is  to  inquire  into  the  mechanism' 
by  which  the  process  of  repair  is  accomplished,  and  to 
explain  the  phenomena  that  attend  the  healing  of 
wounds,  seeing  that  fur  the  cure  of  wounds  the  surgeon 
is  held  especially  responsible.  The  mechanism  of  the 
process  of  repair  is  one  of  the  most  important  lessons 
to  be  learned  in  surgical  pathology. 

It  is  to  be  observed,  in  the  first  place,  that  it  is  not 
the  surgeon  by  whom  the  wound  is  healed :  it  is  by 
the  processes  of  nature  that  this  end  is  accomplished. 
But  the  sui^geon  must  be  very  familiar  with  all  the  de- 
tails of  this  "process  of  reiiair,''  as  it  is  usually  called  ; 
he  most  know  exactly  what  influences  favor  it  and 
what  retard  it,  for  in  the  jwssession  of  this  knowledge 
lies  the  groundwork  of  his  skill,  and  all  his  pretension 
to  science. 

We  should  never  lose  sight  of  the  fact  that  surgery 
is  a  branch  of  natural  philosophy,  and  that  it  is  from  a 
constant  and  close  study  of  natural  phenomena  that  we 
derive  all  our  information.  John  Hunter,  the  model 
surgical  philosopher  of  the  last  centtiry,  set  us  the  ex- 
ample of  minute  and  careful  study  of  the  natural  phe- 
nomena which  attend  the  healing  of  wounds ;  and  the 
ability  and,  above  all,  the  honesty  of  the  spirit  with 
which  his  experiments  were  earned  out  have  given  liim 
his  enduring  reputation.  Hunter's  great  merit  lay  in 
careful  and  truthful  observation ;  and  this  is  the  reason 
why  we  are  so  constantly  recurring  to  him  as  an  au- 
thority. In  his  truth  as  an  observer  lies  the  secret  of 
his  greatness,  and  not  in  his  reasoning  powers,  although 
they  were  of  a  high  order.  lu  following  his  methods 
of  experimental  observation,  which  are  still  in  force, 
and  will  continue  to  be  the  source  of  all  the  greatest 
improvements  in  surgery,  if  we  are  suflSciently  mode.st 
and  laborious,  we  may  also  make  ourselves  coiTect  and 
trustworthy  obsen-ers,  and  this  is  all  we  need  to  aim 
at.  The  truth  Jlows  naturally  from  tDeU-observed 
/acts,  and  it  is  wiser  not  to  be  too  anxious  to  reason 
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out  theories  ;  if  we  make  oursehes  sure  of  the  facts, 
theories  will  tnke  care  of  thejnselves. 

A  n?m!irkable  en-or,  by  which  we  may  profit,  was 
committed  by  Hunter  himself,  in  consequence  of  false 
reasoning  in  adopting  a  conclusion  from  an  insufBcient 
basis  of  facts. 

The  great  surgeon  was  especially  interested  in  the 
venereal  diseases,  upon  which  he  wrote  a  separate  and 
an  elaborate  monograph.  Concerning  the  poisons 
which  cause  these  diseases,  conflicting  oi)inions  were 
held  then  as  now  ;  and,  to  throw  light  on  the  subject, 
Hunter,  as  usual,  resorted  to  experiments.  Among 
others,  he  one  day  inoculated  himself  on  the  arm  with 
gonorrhoeal  discharge  from  an  inmate  of  the  Newgate 
prison,  of  which  he  was  surgeon.  As  a  result  of  this 
inoculation,  well-mai"ked  constitutional  8y|:»hilis  was 
subsequently  developed.  A  circumstantial  history  of 
his  case,  observed  and  recorded  by  himself,  is  contained 
in  the  edition  of  his  works  edited  by  Dr.  Babington, 
of  Guy's  Hospital,  which  edition  was  afterward  trans- 
lated into  French  by  Ricord,  at  the  beginning  of  his 
career. 

In  consequence  of  this  unexpected  result,  Hunter 
allowed  himself  to  formulate  the  conclusion  that  the 
virus  of  gonorrliaa  is  identical  with  that  of  syphilis 
— an  error  which  he  held  to  the  end  if  his  life,  and  by 
which  the  adi>ance  cf  knowledge  concerning  this  im- 
portant snhject  was  greatly  retarded. 

ITie  errors  of  judgment  committed  by  men  of  excep- 
tional ability  give  rise  to  evil  consequences  propor- 
tionate to  the  greatness  of  their  authors,  who,  having 
gained  the  attention  and  admiration  of  their  fellow-men, 
can  more  readily  and  more  seriously  lead  them  astray. 

It  was  not  until  half  a  century  later  that  this  con- 
oloAon  as  to  the  identity  of  syphilis  and  gonorrhtra, 
loo  precipitately  adopted  by  Hunter,  was  finally  dem- 
oostzated  to  be  false  by  fuller  and  more  extensive  ex- 
perimental research  undertaken  by  Ricord  himself; 
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and  it  is  by  this  important  gain  for  science  that  the 
name  of  Ricord  has  been  made  famous.  Ricord's  main 
achievement  was  to  prove  to  the  world  that  his  master 
was  in  erT<jr,  and  that  syphilis  and  gonoiThcpa  are  cer- 
tainly separate  and  distinct  diseases,  and  caused  by 
entirely  different  poisons. 

It  may  not  be  unprofitable  to  note  here,  as  showing 
to  what  extent  the  powers  of  the  individual  are  over- 
taxed in  the  pursuit  of  truth,  that  the  successful  labors 
of  Ricord  in  his  specialty  prepared  the  way  for  another 
step  in  advance,  which  he,  although  a  trained  and  acute 
observer,  failed  himself  to  make.  Another  half  cen- 
tury had  elapsed,  after  Ricord's  exposure  of  Hunter's 
erroneous  conclusion,  before  it  was  demonstrated  by 
Bassereau,  one  of  Ricord's  pupils,  who  followed  the 
same  plan  of  experimental  observation,  that  the  tirus 
qf  syphilid  is  distinctly  differenl  from  the  poison 
which  produces  the  contagions  ten&real  ulcer y  ot 
chancroid;  and  this  novel  truth  is  now  sl&wlp mak- 
ing its  icay  to  general  acceptance.  This  truth  is: 
The  entire  lack  of  identity  between  the  initial  symp- 
tom of  syphilis— usually  called  hard,  or  infecting, 
chancre — and  the  contagious  venereal  ulcer,  or  chan- 
croid. 

Under  the  title  of  wounds  and  injuries,  the  consid- 
eration of  which  we  are  about  to  commence,  are  also 
Included  (besides  the  cuts  and  bruises  and  bums  of  the 
surface  of  the  body,  and  the  fractures  and  dislocations 
which  affect  the  skeleton)  a  distinct  class  of  lesions 
which  are  denominated  '■^  internal  injur  its  y  The  lia- 
bility to  serious  and  even  fatal  injuries  of  internal  or- 
gans, which  are  for  the  most  ])art  of  delicate  texture, 
and  only  partially  protected  in  the  great  cavities  of  the 
^MiQjL  JB,  for  example,  laceration  of  the  liver,  lungs, 
^^HH^feeven  of  the  brain,  without  apparent  external 
lesion — is  very  likely  to  be  underestimated,  or  even  to 
pass  unrecognized. 

An  opin  ion  as  to  the  gratify  of  any  given  surgieal 
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acciderU  mifjM  be  seriously  unsound  if  this  liability 
to  internal  injury  were  not  kept  in  view. 

The  singular  elasticity  and  power  of  resistance  of 
the  external  integument,  familiar  as  we  are  with  its 
more  obvious  qualities  of  softness  and  delicacy,  are  de- 
ceptively great.  This  is  well  illustrate<l  by  the  condi- 
tion of  a  limb  over  which  the  wheel  of  a  railroad  car 
has  passed  ;  its  muscles,  and  even  its  bones,  are  crushed 
or  torn,  while  the  external  integument  may  show  bald- 
ly on  abrasion,  merely  a  discolored  band  marking  the 
course  of  the  wheel.  In  a  case  of  this  kind  the  friends 
of  the  patient  are  always  slow  to  believe  in  the  neces- 
sity for  amputation,  because  the  tough  skin  so  thor- 
oughly masks  the  extensive  destruction  within. 

Similar  obscure  lesions  of  the  delicate  viscera  of  the 
great  cavities  are  nut  rare ;  and  in  the  diflBculty  of  esti- 
mating correctly  the  force  applied  in  an  accident,  and 
in  the  absence  of  any,  or  but  slight,  marks  of  external 
violence,  the  "internal"  injury  is  very  likely  to  be 
overlooked,  or  its  gravity  to  be  underestimated. 

A  woman  was  brought  to  the  hospital  with  the 
statement  that  she  had  been  kicked  in  the  belly.  There 
was  but  slight  evidence  of  external  bruising,  but  she 
was  in  the  condition  known  as  collapse,  and  died,  with- 
out reaction,  in  about  twelve  hours.  At  the  inquest  it 
was  found  that  the  bladder  had  been  ruptured  and  its 
contents  extravasated,  partly  into  the  xieritoneal  cavity. 

While  driving  through  one  of  the  narrow  streets  of 
the  eastern  part  of  the  city  I  saw  a  drunken  man, 
who  was  staggering  along  the  sidewalk,  fall  suddenly 
across  the  gtitter  just  in  front  of  a  coal-cart  which  was 
slowly  advancing.  There  was  an  outcry,  and  the  cart 
was  stopped  just,  it  seemed  to  me,  as  the  wheel  was 
about  to  touch  the  man's  body.  On  \Tsiting  the  hos- 
pital the  next  day,  I  found  that  this  man  had  been 
brought  there  on  a  litter,  and  that  he  had  died  in  a  few 
hours,  the  cause  of  death  having  been  entered  on  the 
books  as  '*  exhaustion."    The  post-mortem  examina- 
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tion  revealed  a  laceration  of  the  liver,  and  a  large  efiFu- 
sion  of  blood  into  the  cavity  of  the  peritonseum.  In 
this  case  there  was  no  perceptible  abrasion  or  bruise 
externally,  and  the  wheel  seemed  to  have  barely 
touched  the  trunk  on  the  right  side  ;  but  the  result 
showed  tliat  the  force  was  sufficient  to  produce  fatal 
int-emal  injury. 

Thus,  after  any  accident  involving  extenial  violence, 
the  parts  within  may  be  far  more  seriously  injured 
than  the  slighter  hurt  of  the  outside  skin  would  indi- 
cate ;  and  the  possibility  of  such  injuries  is  always  to 
be  kept  in  mind. 

Of  the  several  tissues  of  the  body,  each,  according 
to  its  physical  pi-operties,  has  it.*-!  i>eculiar  mode  of  be- 
havior under  injury :  thus,  the  arterial  tissues  invaria- 
bly retract  when  cut  across ;  and  when  arteries  have 
l)een  dragged  upon,  as  in  lacerated  wounds,  theii-  in- 
ternal tunics  are  torn  across  transversely,  while  the 
tougher  outside  fibrous  coat  of  the  artery  retains  its 
integrity. 

Muscle  contracts  and  retracts  promptly  when  cut 
across,  but  hangs  limp,  from  overstretching,  when  torn. 

Nerves  and  tendons,  through  lack  of  shrinking  ca- 
pacity, tend  always  to  project  from  a  wound. 

The  skin  especially,  with  its  felting  of  mingled  elas- 
tic and  inelastic  fibers,  always  when  cut  retracts  more 
or  less,  and  curls  at  its  edges  either  inward  or  outward, 
so  that  in  amputations  and  in  the  removal  of  tumui-s 
the  surgeon  must  always  allow  jutliciously  for  its 
shrinkage,  '\^^len  the  skin  has  been  habitually 
stretched  ais  by  a  tumor,  its  contractile  quality  be- 
comes impaired,  and  it  contracts  but  little  and  very 
slowly  after  removal  of  the  lumor.  In  the  case  of  an 
enormous  sarcomatous  tumor  of  the  testicle  which  was 
removed  at  the  New  York  Hospital,  elliptical  incisions 
in  the  scrotum  were  made,  including  a  libei-al  portion  of 
skin  sfj  as  to  allow  sufficiently,  as  "was  supposed,  for 
loss  of  contractility  in  the  atonied  dartoe  muscle ;  but 
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the  redundancy  proved  so  great  after  removal  of  the 
tumor  that  it  was  judged  wiser  to  cut  away  an  addi- 
tional portion  of  skin  in  order  to  prevent  possible 
sloughing. 

A  more  common  and  serious  error  consists  in  not 
leaving  sufficiently  liberal  flaps  in  amputation  easily 
to  cover  the  face  of  the  stump,  thus  creating  tension 
which  is  a  frequent  cause  of  inflammation.  It  is  pref- 
erable, when  in  doubt,  to  err  in  too  great  liberality 
rather  than  to  risk  a  necessity  for  reamputation. 

The  skin  also,  in  consequence  of  its  abundant  nerv- 
ous supply  as  the  seat  of  the  sense  of  touch,  is  extremely 
sensitive,  and  it  resents  the  tension  of  sutures  and  the 
contact  of  irritating  dressings. 


CHAPTER  11. 

Gassification  of  wounds — Incised  wonndB — Tbeir  tretttmeat 

For  systematic  study,  wounds  are  divided  into  six 
classes :  1,  incised  icouTid^,  those  made  by  sharp- 
cutting  instruments;  2,  punctured  and  peneiraiing 
^vounds,  made  I)y  iK)inted  instruments;  3,  lacerated 
wounds,  in  which  the  tissues  are  subjected  to  traction 
before  the  solution  of  continuity  is  effected ;  4,  con- 
tused wounds,  in  which  the  tissues  are  crushed  and  di- 
vided by  hard  and  blunt  surfaces  ;  5,  poisoned  wounds, 
in  which  some  substance  possessing  the  nature  of  a 
poison  is  inserted  into  the  tissues  at  the  time  the  wound 
is  intiicted ;  6,  gunshot  wounds,  produced  by  a  projec- 
tile discharged  ixom  a  firearm. 

Most  surgical  lesions  present  more  than  one  of  the 
characteristic  features  set  forth  in  this  classification, 
and  are,  therefore,  mixed  in  their  nature.  This  is  espe- 
cially true  of  gunshot  wounds,  which  partake  in  some 
degree  of  them  all,  including  burns.  But,  for  prompt 
recognition  of  the  probable  pathological  consequences 
of  a  wound  and  the  correct  indications  for  its  treat- 
ment, it  is  useful  to  keep  these  cardinal  characteristics 
in  mind. 

For  practical  purposes,  wounds  are  also  cla.ssified 
according  to  the  region  of  the  body  involved,  as  wounds 
of  the  head^  wounds  of  the  chest,  woun/Js  of  the  abdo- 
men^ etc. 

Incised  wounds  affect  the  surface  of  the  body  and, 
for  the  most  part,  ita  soft  tissues ;  although  cutting  and 
sawing  of  bone  comes  under  this  head.    They  are  in- 
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flictedby  a  knife,  razor,  scissors,  saber,  cntlass  or  bowie- 
knife,  or  by  a  tine  saw,  especially  if  moved  rapidly,  as 
by  machinery.  All  cutting  instruments  act  on  the  prin- 
ciple of  the  saw,  us  may  be  readily  demonstrated  by 
bringing  a  magnifying  power  to  bear  upon  the  edge  of 
a  razor. 

There  is  an  infinitesimal  amount  of  laceration  at- 
tending a  cut  by  the  keenest  knife  and  of  contusion  by 
the  sharjwst  scissors,  and,  undoubtedly,  microscopic 
particles  of  tissue  killed  in  this  way  are  left  upon  the 
edges  of  the  cleanest  cut;  but  these  particles  are  so 
minute  as  to  liquefy  and  dissolve  promptly,  so  as  to  es- 
cape with  the  serous  oozing  that  follows  every  wound, 
so  that,  usually,  they  offer  no  appreciable  imi>ediment 
to  the  proceas  of  healing.  The  knife  of  the  surgeon 
produces  the  type  of  the  incised  wound,  and,  because 
its  limits  and  subsequent  conditions  are  more  immedi- 
ately under  his  obsenation  and  control,  the  phenomena 
presented  by  wounds  of  this  class  are  more  familiar  to 
ns  and  better  underst<:M>d.  Those  phenomena  espe- 
ciaUy  which  attend  tlie  process  of  healing  have  been 
for  obvious  rea.sons  very  closely  watched  in  incised 
wounds,  and  it  is  here  that  we  c^n  study  them  to  the 
best  advantage.  By  learning  the  several  steps  by  which 
Nature  heals  simple  wounds  we  can  apply  our  knowl- 
edge hereafter  to  those  of  more  complicated  chanicter. 

The  characteristic  features  of  every  incised  wound 
are  pain,  gaping  of  its  edges,  and  bleeding.  It  will 
be  profitable  to  notice  each  of  these  in  passing. 

With  pain  the  surgeon  is  necessarily  very  familiar. 
Its  degree,  in  proportion  to  the  extent  of  the  hurt  and 
its  effects,  varies  greatly  in  different  individuals ;  and 
the  degree  of  courage  with  which  it  is  endured  is 
equally  variable.  Pain  is  more  dreaded  under  many 
circumstance.s  than  mutilation,  or  even  than  death  itself. 
It  is  a  surgeon's  duty  too  often  to  inflict  pain.  Hnp- 
pDy,  the  advance  of  knowledge  has  brought  in  our  gen- 
eration great  amelioration  of  this  most  serious  evil  in 
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the  discovery  of  pain-killing  drugs,  or  ansesthetics,  by 
which  it  may  be  safely  abolished.  Surgery  is  therefore 
no  longer  the  bugbear  that  it  was  in  former  days,  es- 
pecially in  the  eyes  of  the  ignorant,  to  whom  the  dread 
of  the  surgeon's  remedies  was  even  greater  than  that  of 
the  consequences  of  the  wound.  The  discovery  of  an- 
aesthetics, and  of  the  fact  that  they  can  be  safely  applied 
in  the  performance  of  oix^rations,  which  is  an  achieve- 
ment of  Americiin  surgery,  has  added  vastly  to  our 
power  of  preventing  as  well  as  of  relieving  pain ;  and 
in  a  like  proportion  it  lias  magnified  the  usefulness  and 
the  greatness  of  our  calling.  It  has  brought  a  much 
larger  share  of  the  surgical  necessities  of  humanity 
within  the  reach  of  our  healing  power ;  it  haa  enabled 
lis  to  undertake  operations  for  their  relief  under  cir- 
cumstances of  gi-eater  advantage  ;  and,  while  it  Las  thus 
increased  our  ability  to  do  good  to  our  fellow-creatures, 
it  has  vastly  increased  our  responsibility. 

The  pain  of  an  ordinary  cut  is  due  to  the  stretching 
and  tearing  of  the  sensitive  nervous  filaments  with 
which  the  .skin,  as  the  seat  of  the  sense  of  touch,  is  so 
abundantly  sujiplied.  Di>ision  by  the  kuife  of  the 
other  tissues  of  the  body  (the  nenous  trunks  them- 
selves excepte<l)  is  not  nearly  so  painful  as  cutting  the 
skin;  although,  under  exceptional  circumstances — as 
when  inflamed — the  more  lowly  organized  tissues,  such 
,as  tendon,  i>eriosteuni,  and  bone — as  of  the  teeth — are 
Bometimes  exqui-sitely  sensitive,  and  it  has  not  been 
satisfactorily  explained  why  this  is  so. 

Certain  parts  of  the  body  are  notoriously  more  sen- 
sitive than  others — e.  g.,  the  lips,  the  flexor  asi)ects  of 
the  hands  and  feet,  the  genitals,  and  the  anus.  On  the 
other  hand,  the  os  and  cervix  uteri  are  especially  in- 
sensitive to  pain.  I  have  seen  the  gas  cautery  liberally 
tand  persistently  applied  to  an  epithelial  cancer  of  the 
month  of  the  womb  until  it  was  reduced  to  an  eschar 
without  exciting  any  serious  coniitlaint. 

In  individuals,  the  gouty,  the  x>ami)ered,  the  hysteri- 
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oal,  are  for  the  most  part  over-sensitive  to  pain,  or,  ac- 
cording to  more  recent  phraseology,  h'lfper (Esthetic. 
Men  are  sometimes  met  with  who  are  exceptionally  in- 
sensible to  pain.  I  remember  seeing  such  an  instance 
at  Velpeau's  clinic,  in  a  man  who  underwent  the  am- 
pntation  of  a  finger  for  an  ulcerated  enchondroma  with- 
out any  complaint,  protesting,  apparently  without  bra- 
vado, that  he  felt  no  pain  whatever,  although  the  op- 
eration was  i>erformed  in  the  most  deliberate  manner 
to  establish  the  fact.  Hysterical  women  sometimes 
present  patches  of  insensible  skin  which  may  be 
pinched,  cut,  or  pricked  with  needles  without  com- 
plaint. 

The  effect  of  severe  x>ain  upon  the  nervous  centers 
is  directly  depressing  to  the  \itality,  and  it  is  the  sur- 
geon's duty  to  prevent  it  whenever  it  is  possible  and 
proper.  He  who  nerves  himself  to  bear  pain  without 
complaint  will  suffer  more  exhaustion  afterward  than 
the  one  who  makes  an  outcry.  Extreme  pain  may 
cause  fainting  or  collapse  from  shock,  but  rarely,  if 
ever,  actual  death,  as  a  direct  result  from  this  cause 
alone. 

The  surgeon  soon  learns  to  distinguish  the  degree 
and  quality  of  pain,  how  far  its  expression  is  assumed 
through  fear  and  anticipation  or  due  to  the  desire  to 
prevent  further  hurt,  and  to  what  extent  it  is  real ;  but 
we  must  never  lose  sight  of  the  varying  susceptibility 
of  individuals,  and  whenever  there  is  any  doubt  the 
patient  should  have  the  benefit  of  it. 

The  first  sensation  of  pain  felt  from  the  stroke  of  a 
knife  is  indescribable ;  it  is  most  exquisite  when  in- 
flicted slowly  and  upon  an  inflamed  part,  as  in  "lanc- 
ing "  a  boil  or  in  drawing  a  tender  tooth.  Afterward 
it  is  aching,  burning,  tingling,  smarting ;  jxissibly  only 
itching,  for  itching  is  a  variety  of  pain ;  and  it  soon 
BUbeides  into  a  sensation  of  numbness  or  stiffness.  The 
pain  of  an  incision  is  less  when  it  is  made  from  within 
outward  ;  it  is  also  less  when  made  rapidly  and  when 
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it  is  unexpected.  This  is  true  of  all  wounds.  A  soldier 
may  be  struck  in  the  heat  of  action  and  not  recognize 
that  he  has  been  wounded  until  he  sinks  to  the  ground 
through  loss  of  blood.  Absence  of  mental  occupation 
and  of  external  sources  of  distraction  exphiin  why  pain 
is  harder  to  bear  at  night  than  during  the  day.  The 
worst  fonn  of  pain  comes  from  pressure  upon  the 
larger  nervotis  trunks,  as  by  a  tumor,  or  by  an  abdomi- 
nal aneurism,  or  from  disease  in  the  nprve  itself,  as  in 
facial  neuralgia  or  tic  douloureux . 

We  should  never  lose  sight  of  the  fact  that  pain  has 
always  a  meaning  or  significance ;  it  is  in  most  in- 
stances a  signal  of  distress,  which  it  is  the  surgeon's 
duty  to  interpret  and  his  privilege  to  relieve.  He 
should  n(»t  lightly  give  it  the  unmeaning  name  of 
"neuralgia,"  or  attribute  it  to  liysterical  or  gouty  over- 
sensibility,  certainly  not  until  after  he  has  failed,  after 
careful  scrutiny,  to  discover  any  other  cause  for  it. 

There  is  often,  after  a  wound  or  a  surgical  operation, 
a  degree  of  nervous  excitability  and  loss  of  self-control 
on  the  part  of  the  patient  produced  by  continued  or 
excessive  pain,  and  sometimes  amounting  to  delirium  ; 
in  fact,  this  peculiar  condition  was  first  formally  de- 
scribed by  Dupuytren  fifty  years  ago  under  the  name 
of  "traumatic  delirium."  Since  the  use  of  ana3sthetics 
in  surgery  it  is  met  with  less  frequently.  It  is  not  a 
dangeroiis  condition,  and  opium  is  its  best  remedy. 

The  amount  of  gaping,  or  separation,  of  the  edges  of 
an  incised  wound  depends  upon  the  amount  of  yellow 
elastic  tissue  and  unstriped  muscular  filler  in  the  in- 
tegument of  the  part,  and  it  also  depends  upon  the  di- 
rection of  the  incision — whether  it  is  across  muscular 
fibers  lying  immediately  beneath  the  skin>  or  parallel 
with  them.  Wounds  of  the  forehead  and  brow  involv- 
ing the  fibers  of  the  corrugator  supercilii  or  of  the  oc- 
eipitalis  muscle  gape  excessively,  and  require  sutures 
to  keep  their  edges  in  contact  and  to  prevent  Tinsightly 
cicatrices.     Previous  over-stretching  of  the  integument 
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dimlnisbes  gaping  and  retraction,  as  is  seen  in  amputa- 
tion after  a  limb  has  been  torn  off  by  machinery,  or 
after  the  removal  of  a  large  subcutaneous  tumor. 

If  a  sharp- pointed,  conical,  or  spindle-shaped  weapon 
be  driven  through  the  skin,  it  will  leave  a  perfectly 
straight,  linear  wound,  hardly  distinguishable  from  an 
incision  ;  but  the  edges  of  this  wound  do  not  retract  as 
if  it  had  been  made  by  a  knife  ;  they  will  lie  almost  in 
contact,  limp,  and  inverted  or  everted,  presenting  the 
appearance  sometimes  seen  in  the  wound  of  entrance 
made  by  a  ballet.  Here  the  elasticity  of  the  fibrous 
structure  of  the  skin  has  been  temporarily  abolished  by 
the  overstretching  ;  and,  besides  this,  the  felting  of  its 
fibers  has  been  at  the  same  time  unraveled,  as  in  the 
skin  of  the  abdomen  of  a  woman  from  pregnancy.  Club 
wounds  of  the  scalp  are  often  perfectly  linear,  like  the 
wounds  of  the  brow  in  children  from  falls,  but  their 
edges  are  retracted.  On  the  other  hand,  after  incisions 
through  tendinous  aixmeuroses  and  non-retractile  tis- 
sues like  fascia,  and  after  longitudinal  incisions  of  mus- 
cles in  the  direction  of  their  fibers,  the  edges  of  the 
wound  often  remain  in  such  close  contact  as  to  prevent 
the  escape  of  discharges  which  may  collect  within,  and 
in  wounds  of  this  sort  there  is  often  a  necessity  for  en- 
largement of  the  opening.  This  often  happens  in  pene- 
trating and  gunshot  wounds,  and  adds  greatly  to  their 
danger,  for  the  retention  of  discharges  in  a  wound  is  a 
fertile  source  of  evil  by  retarding  the  progress  of  re- 
pair, and  the  natural  gaping  of  most  wounds  prevents 
this.  In  like  manner,  when  the  surgeon  closes  a  wound 
artificially  in  the  hoi>e  of  securing  more  prompt  heal- 
ing, he  often  defeats  his  object  by  preventing  the  escape 
of  retained  fluids  unless  means  are  provided  for  artifi- 
cial drainage. 

'Hie  unequal  retraction  of  the  different  tissues  of  a 
limb  is  a  subject  of  more  or  less  anxiety  to  the  surgeon 
in  amputations ;  i\\e  nerves  and  tendons  project  from 
the  wounds,  while  the  muscles  and  arteries  for  the  most 
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part  retract ;  and,  if  he  does  not  make  what  seems  at 
first  an  exuberant  allowance  of  skin,  the  latter  may, 
and  often  does,  slowly  shrink  duiing  the  healing  of  the 
wonnd,  so  as  to  leave  a  rigid  bone  projecting  at  the 
summit  of  a  so-called  conicid  stump. 

But  the  most  striking  feature  of  an  incised  wound 
is  the  gush  of  blood  that  follows  the  stroke  of  the  knife. 
This  we  witness  constantly  in  surgical  operations,  and, 
unless  he  is  thoroughly  familiar  with  its  sources  and 
causes  aud  probable  behavior,  and  thoroughly  confident 
of  his  power  to  stop  it  at  will,  the  suddenness  of  the 
gush  is  liable  to  disturb  the  self-command  of  the  opera- 
tor. 

There  is  no  subject  in  surgery  of  more  urgent  im- 
portance than  hcemon'hage  and  its  treatment,  and  I 
shall  therefore  give  it,  shortly,  full  consideration. 

Meanwhile  we  have  to  speak  of  the  treatment  of 
incised  wounds.  Here  the  surgeon's  duty  is  clearly 
comi)rised  under  these  three  indications :  1.  To  arrest 
bleeding ;  2.  To  remove  foi-eign  substances,  the  presence 
of  which  may  prevent  union  ;  3.  To  bring  the  raw  sur- 
faces Into  accurate  apjiosition,  aud  to  maintain  them  in 
quiet  contact. 

ITiese  indications,  with  certain  exceptions  incidental 
to  each,  are  apj^licable  to  all  wounds. 

Under  the  Jlrsi  indication  the  means  of  an-esting 
bleeding  will  be  separately  studied  under  the  hea<l  of 
haemorrhage. 

The  second  indication,  the  removal  of  foreign  bodies, 
is  best  fulfilled  by  removing  carefully  the  larger  ex- 
traneous substances  with  forceps,  and  the  smaller  by  a 
stream  of  tepid  water  from  a  sponge  or  syringe.  In- 
cised wounds  are  less  liable  to  require  cleaning  than 
the  other  varieties.  The  scrupulous  cleaning  of  the 
surfaces  of  all  wounds  is  a  surgical  necessity.  I  have 
seen  a  contusecl  and  lacerated  scalp  wound  from  a  fall 
upon  the  head  (m  the  street-stone-s,  with  mud  and  dirt 
80  ground  into  the  raw  surfaces  as  to  be  difficult  of  re- 
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moval ;  and  j'et  this  duty  must  be  carefully  performed, 
or  prompt  union  will  fail  and  snppumtion  follow. 
Qooch,  an  English  surgeon  of  the  last  century,  relates 
a  rase  of  a  man  gored  by  a  bull  at  a  country  fair,  whose 
intestines  protruded.  He  was  placed  in  a  ciirt  on  some 
straw  and  taken  some  miles  to  a  London  hospital, 
where  fitigments  of  straw  and  other  foreign  material 
were  carefully  picked  off  the  exposed  intestines,  which 
were  then  bathed  with  warm  water  and  returned,  and 
the  wound  accurately  closed.  This  man,  Gooch  de- 
clares, got  entirely  well. 

There  are  other  similar  cases  on  record.  They  should 
teach  ns  never  to  neglect  the  most  thorough  pi-ecautions 
in  treatment,  no  matter  how  desperate  may  be  the  char- 
acter of  the  wound. 

The  ends  of  silk  ligatures  employed  in  tying  arteries 
in  wounds  are  foreign  Ixidies.  Heretofore  it  has  been 
difficult,  in  fact  impossible,  to  get  rid  of  them ;  and 
their  presence  in  wounds  has  been  undtmbtedly  an  ob- 
stacle to  complete  primary  or  quick  union,  and  a  con- 
stant cause  of  suppuration  and  danger.  There  is  a 
good  prospect  at  present  of  substituting  prepared  cat- 
jfnt,  which  dissolves  in  the  wound-fluids,  for  silk. 

The  dust,  also,  which  is  always  present  in  the  air 
and  liable  to  settle  upon  exposed  raw  surfaces,  and 
which,  e8j)ecially  in  crowded  hospitals,  contains  the 
perms  of  microscopic  vegetable  organisms  of  the  da.ss 
of  fungi,  or  mold,  must  be  included  under  the  denomi- 
nation of  foreign  bodies,  and  this  can  not  be  removed 
by  <irdinary  means.  These  microscopic  germs  have  been 
pruvetl  to  be  capable  of  contaminating  our  tissues  and 
of  gaining  access  t-o  the  blood.  They  find  in  wound- 
fluids  and  blood  materials  for  support,  and  certain  of 
them  grow  and  multiply  rapidly  and  infinitely,  causing 
Eatal  forms  of  disease. 

Modem  science  has  taught  us  how  to  get  rid  of  these 
foreijEm  Inxlies  l)y  means  both  novel  and,  when  properly 
wnployed,  effectuaL  There  are  substances  furnished  ua 
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by  chemistry  which  are  fatal  to  these  microscopic  organ- 
isms, and  which  at  the  smne  time  are  not  hai-mful  to 
our  tissues,  and  the  use  of  these  substances  in  surgical 
dressings  has  added  immensely  to  our  power  of  treating 
wounds  successfully.  Most  balsamic  substances  possess 
this  valuable  quality  of  destroying  the  vitality  of  the 
lower  fonns  of  organic  life,  and  this  explams  why  balsam 
of  Peru  and  the  other  preparations  containing  gum  ben- 
zoin are  so  popular  as  applications  for  fresh  wounds. 
I  may  mention  among  the  snl>stances  possessing  this 
quality  Turlington's  balsam,  Friai-'s  balsam,  cold  cream, 
and  the  various  hospital  cerates.  The  additittn  of  gum 
benzoin  to  cerates  and  ointments  protects  theui  from 
becoming  rancid,  in  consequence  of  possessing  this 
curious  quality  of  preventing  fermentation.  Feraieu- 
tation  and  putrefaction — which  is  also  a  feimentative 
process — are  always  caused  by  the  presence  and  jjro- 
lifeiution  of  these  microscopic  vegetable  organisms. 
Hence  the  destruction  of  the  vitality  of  the.se  organic 
genus  not  only  jjrevents  ointments  from  becoming  lun- 
cid — which  is  a  variety  of  putrefaction — biit  it  aiTests 
and  prevents  the  putrefactive  process  under  all  circum- 
stances. The  word  septic  is  synonymous  with  putre' 
f  active  ,'  hence  substances  which  possess  this  property 
are  called  antiseptic  ;  they  are  also  called  germicides. 
Vaiieline  belongs  to  the  class  of  antiseptics. 

The  typical  germicide,  and  that  which  is  at  the  pres- 
ent time  in  most  genend  use,  is  carbolic  acid — hereto- 
fore employed  as  one  of  the  constituent  ingredients  of 
the  more  familiar  creosote,  a  drug  long  known  for  its 
anti-putrefactive  properties.  An  especially  valuable 
quality  of  carbolic  acid  is  its  volatility,  which  renders 
it  more  widely  applicable  than  the  horacic  and  salicylic 
adds,  which  are  otherwise  equally  antiseptic.  A  two- 
to  five-i)er-cent  solution,  in  water,  of  carbolic  acid  is 
employetl  with  great  advantage  in  washing  or  syringing 
out  recent  wounds,  and  it  is  also  used  in  the  form  of 
spray,  the  carbolic  solution  being  pulverized  or  atom- 
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ized  by  machines  contrived  for  this  purpose,  of  which 
there  are  many  varieties  in  use. 

The  third  indication  in  the  treatment  of  wounds — 
i.  e.,  to  keep  raw  surfaces  in  accurate  apposition  and 
at  rest,  with  a  view  to  prompt  healing — may  be  accom- 
plished by  a  number  of  different  contrivances  which 
experience  has  accumulated.  Among  those  most  con- 
stantly in  use  are  plasters — of  lead,  isinglass,  and  collo- 
dion ;  sutures  in  many  varieties — of  silk,  catgut,  metal- 
lic wire,  horse-hair,  metallic  pins,  needles,  and  clamps ; 
elastic  pads  of  wool  or  cotton,  with  splints  and  ban- 
dages  of  every  kind  by  means  of  which  immobility 
can  be  secured.  All  these  contrivances  and  the  various 
modes  of  appljdng  them  will  be  described  hereafter  and 
shown  in  the  demonstrative  and  clinical  lectures. 


CHAPTER  III. 

Hiemorrhage — Varieties— Spontaneous  Arrest. 

What  is  understood  by  the  tenn  haBmorrhage  1 

It  is  simply  the  escape  of  blood  from  the  blood- 
vessels. 

In  wounds,  and  under  ordinary  circumstances,  the 
blood  in  haemorrhage  escapes  through  a  breach  of  con- 
tinuity in  the  walls  of  the  blood-vessels.  But  there  are 
rarer  forms  of  disease  which  may  be  mentioned  in 
which  there  is  an  oozing  through  the  walls  of  the  more 
minute  blood-vessels,  the  capillaries.  Thus,  in  the 
morbid  condition  known  as  purpura  iKBvwrrhagica^ 
there  is  bloody  expectoration  and  bloody  urine  without 
any  lesion  of  continuity  of  the  blood-vessels.  In  a  case 
of  that  very  rare  affection  called  hcBmatidrosis  or 
bloody  sweat,  which  occurred  in  the  adjoining  hospital, 
I  saturated  a  white  handkerchief  with  the  red  oozing 
from  the  forehead  in  less  than  half  an  hour.  This  lat- 
ter, I  may  say,  is  a  nervous  affection  occurring  in  hys- 
terical young  women  from  intense  congestion  of  the 
capillary  plexus  of  vessels  in  which  each  sweat-gland 
is  imbedded,  through  morbid  action  of  the  vaso-motor 
nerves. 

The  gush  of  blood  that  follows  the  first  stroke  of 
the  knife  in  a  surgical  operation  is  of  a  maroon  or  gar- 
net color.  It  is  furnished  by  capillaries,  veins,  and  the 
smaller  arterial  branches  or  arterioles,  their  contents  as 
poured  out  being  mingled  in  varying  proportions.  The 
color  of  the  blood  that  escapes  from  the  capillaries  and 
veins  is  dark ;  that  from  divided  arteries  is  bright  scar- 
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let.  The  blood  from  the  former  escapes  with  a  gush, 
like  water  squeezed  from  a  sponge  ;  arterial  blood  spins 
ont  from  ist>lated  points  in  tine  streams,  genemlly 
thrown  to  some  little  disfcince,  with  a  distinctly  inter- 
mittent impulse  derived  from  the  contraction  of  the 
left  ventricle  of  the  heart. 

^Vllen  a  larger  artery  is  wounded,  its  blood  escapes 
with  a  distinctly  hissing  sound,  and  the  jet,  which  ia 
thrown  per  saUum,  or  by  a  leap,  shows  still  more 
manifestly  the  impulse  of  the  heart.  If  pressure  be 
made  by  a  finger  or  otherwise  upon  the  parent  trunk 
from  which  the  wounded  branch  is  given  off,  the  arte- 
rial jet  is  at  once  controlled. 

It  is  important  that  the  surgeon  should  be  able  to 
recognize  promptly  the  eso.ii>e  of  arterial  bloody  and  to 
estimate  its  amount ;  and  the  peculiarities  of  arterial 
hsemorrhage  I  have  just  enumerated  furnish  the  best 
evidence  on  these  points.  The  scarlet  color  of  the 
blooil,  its  per  snUuni.  impulse,  and  the  fact  that  its  es- 
cape is  controllable  by  pressure  applied  upon  the  near- 
est supplying  tnink  J>etween  the  wound  and  the  heart, 
are  infallible  indications  of  its  arterial  source.  By 
stopping  the  flow  momentarily  and  then  allowing  it  to 
recommence,  the  amount  of  blood  that  is  being  lost  can 
be  fairly  estimated. 

The  escape  of  verious  blood  from  a  wound,  as,  for 
example,  from  the  face  of  a  stump  after  amputation,  is 
not  contnjUed  by  pressure  applied  upon  the  main  ves- 
sels of  the  limb ;  it  is,  on  the  contrary,  increased,  be- 
causp  the  return  of  the  venous  flow  toward  the  heart  is 
thereby  impeded,  and  it  is  ft)rced  to  escape  in  larger 
amount  from  the  surface  of  the  wound.  It  is  for  this 
reason  that  the  surgeon,  after  promptly  seeking  out  and 
tying  the  larger  arteries  which  he  knows  require  a  liga- 
ture, should  at  once  remove  the  tourniquet,  which,  by 
constricting  the  whole  limb,  tends  to  keep  up  the  escape 
of  blood  frfjm  the  veins. 

It  ia  proper  here  to  call  your  attention  to  the  fact 
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that  when  a  patient  is  inhaling  ether  for  ansesthesia 
his  arterial  blood  is  thereby  rendered,  darker  in  color — 
often  as  dark  as  that  from  the  veins  ;  so  that  its  scarlet 
color  no  longer  serves  to  distinguish  the  arterial  flow. 
The  ether  vapor  takes  the  place  of  air  in  the  lungs,  and 
the  temporary  lack  of  oxygen  deprives  the  blood  re- 
turning to  the  left  auricle  of  its  usual  scarlet  tint.  This 
curious  fact  has  not  been  found  to  cause  any  serious 
trouble  in  practice. 

Where  no  artery  of  size  has  been  divided,  the  first 
gush  of  blood  from  an  incision,  altliough  free,  and  some- 
times for  the  moment  starting,  immediately  subsides. 
It  continues  to  lessen,  and,  if  there  is  no  obstruction  to 
the  veins  between  the  wound  and  the  heart,  and  none 
of  the  smaller  arteries  require  tying  or  twisting,  within 
five  minutes — more  or  less,  according  to  the  size  of  the 
wound — it  ceases  entirely,  and  gives  place  to  a  watery 
oozing.  Now,  this  is  a  phenomenon  which  I  desire  es- 
pecially that  you  should  recognize — viz.,  tJie  tendency 
to  spontaneous  cessation  of  Jiamorrhage,  unless  it  Ls 
kept  up  by  obvious  causes.  It  is  a  consen-ative  tend- 
ency, and  can  always  be  relied  upon  by  the  surgeon. 

The  only  exception  to  this  rule  is  where  that  rare 
and  curious  condition  known  as  the  hcEmorrhagic  dia- 
thesis is  present.  The  essential  feature  of  this  affection 
is  a  congenitally  abnormal  quality  of  blood  which  ren- 
ders it  inapt  to  coagulate,  whereby  its  victims  are  liable 
to  bleed  obstinately  from  .slight  causes.  Its  pathology 
is  not  accurately  known. 

Ic  will  be  profitable,  I  think,  if  we  should  seek  an 
explanation  of  this  natural  phenomenon,  that  within 
certain  conditions  traumatic  hcEmorrhage  always 
tends  to  cease  spontaneously.  The  explanation  is  not 
difficult  to  find.  Experiments  upon  aniraala  and  ob- 
servation in  human  surgery  have  demonstrated  that  it 
is  due,  first,  to  the  tendency  of  the  tissues  to  contract 
and  refract  t?iemseltes  when  exposed:  to  the  air  ;  and, 
second^  to  the  property  of  coagulability  qf  the  blood. 
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I  need  hardly  remind  yon  that  there  is  a  much  larger 
proportion  of  unstriped  or  organic  muscular  fiber  in 
the  walls  of  the  smaller  than  of  the  larger  art**ries  of 
the  lH)dy :  that,  in  fact,  this  anatomical  element  in- 
creases in  quantity  in  proportion  as  the  arteries  dimin- 
ish in  caliber.  This  is  so  true  that  when  an  arteriole  is 
cut  across  transversely  it  contracts  and  puckers  in  so 
thoroughly  as  to  cease  very  soon  to  give  blood.  Tliere 
is  n{)t  only  pretty  tight  contraction  of  the  cut  end,  but 
the  vessel  also  shortens  itself  and  retracts  within  the 
envelope  of  connective  tissue  in  which  every  artery  is 
imbedded.  Thus,  there  is  not  only  co/itraction  of  the 
caliber  of  an  artery  as  soon  as  it  is  cut  across,  btit  also 
rrtraction  of  the  cut  end  within  its  sheath.  These  phe- 
nomena invariably  take  place  in  all  arteries  when  di- 
vided, but  more  noticeably  and  effectively  in  the  small- 
er Teasels. 

The  lower  temperature  to  which  the  unstriped  mus- 
cular tissue  is  exposed  in  a  wound  intensifies  its  con- 
tractile tendency  for  the  same  reason  that  exposure  to 
cold  air  makes  the  scrotum  contract. 

Again,  the  property  of  coagulability  of  the  Mood, 
with  which  your  physiology  has  made  you  familiar,  is 
the  other  important  factor  by  which  the  spontaneous 
cessation  of  lijemorrhage  is  to  l>e  explained.  Coagula- 
tion always  takes  place  immediately  when  the  escaped 
blood  is  at  rest.  Thus,  a  divided  artery  as  large  as  a 
digital  branch  of  one  of  the  palmar  arches,  or  even  of 
the  trunk  of  the  ulnar,  retracting  within  its  sheath  and 
still  jtouring  out  a  diminished  stream,  injecting  the 
meshes  (jf  the  surrounding  web  of  connective  tissue, 
soon  becomes  entirely  obstructed  by  the  plug-like  bar- 
rier which  results  from  the  rapidly  forming  coagulum. 
And  the  coagulation  is  hastened  by  the  contact  of  the 
blood  with  the  delicate  fibers  of  the  tissue  int«j  which 
it  is  injected.  So  that,  in  less  time  than  it  has  taken 
me  to  describe  the  process,  the  arterial  tiow  will  have 
ceased  entirely. 


All  arteries  of  the  size  of  the  ulnar,  and  below  it, 
may  be  trusted  to  stop  giving  blood  under  the  in- 
fluence of  these  causes  alone,  ordinarily ;  but  it  is  the 
habitual  practice  of  the  best  oj)emting  surgeons  not 
to  rely  entirely  upon  this  natural  hce-iiiostatic  effort, 
and,  as  a  rule,  before  tinally  closing  a  wound,  to  place 
a  ligature  upon  every  vessel  that  can  be  made  to  yield 
blood. 

To  make  vessels  bleed  after  they  have  already  ceased, 
it  is  the  practice  to  scratch  away  with  the  tinger-nail 
all  points  at  which  a  coagulum  has  foi-med  upon  the 
wound's  surface.  If  fresh  blood  can  in  this  manner  be 
made  to  flow  continuously,  in  ever  so  small  quantity, 
the  ligature  is  applied  ;  if  not,  it  may  be  assumed  that 
Nature's  remedies  have  firmly  sealed  the  divided  vessel. 

This  practice  is  justified  by  the  possibility  that  the 
increased  action  of  the  heart  that  accompanies  subse- 
quent reaction  or  possible  fever  may,  and  not  infre- 
quently does,  start  an  artery  bleeding  again  after  it 
has  been  apparently  closed  by  Nature's  haimostatics. 
\Mjen  an  artery  thus  l>egins  to  bleed  again,  after  an 
interval  of  apparent  closure,  it  constitutes  one  of  the 
forms  of  what  is  called  secondary  hctmorrhage ;  and 
secondary  Jictmorrfiage  is  always  a  source  of  trouble, 
and  often,  of  danger. 

A  lady  was  once  brought  to  me  with  a  tumor  of  the 
orbit,  which  protruded  the  eyeball  and  interferetl  wiili 
vision.  In  undertaking  its  removal,  in  order  to  save 
the  deformity  of  a  scar,  I  shaved  off  the  eyebrow  and 
madf>  an  incision  along  the  upj>er  margin  of  the  orbit, 
carefully  avoiding  the  supra-orbital  nerve,  so  that  I 
might  get  access  to  ita  cavity  and  save  the  levator  muscle 
of  the  upfjer  lid.  The  tumor  was  found  to  involve  the 
InchrvTnal  gland,  and  the  whole  mass  was  readily  re- 
mored.  There  was  but  trifling  bleeding,  and  this  soon 
ceased  entirely.  The  eyeball  was  restored  to  its  normal 
position,  the  wound  c^irefully  close<l  by  sutures,  and 
the  patient  was  able  to  raise  the  upper  lid.    Late  in  the 
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evening  I  was  summoned  on  account  of  very  considera- 
ble swelling  and  tension  at  the  seat  of  the  operation, 
and,  recognizing  by  the  ecchymosis  that  bleeding  had 
taken  place  in  the  wound,  I  proceeded  to  t^ike  out  the 
BUtnrea  and  reopen  it.  Quite  a  mass  of  coagulum  was 
tnrned  out,  but,  after  a  most  careful  search,  I  was  unable 
to  tind  any  bleeding  vessel.  Nature,  under  the  counter- 
pressui-e  of  the  effused  blood,  had  sealed  it  again,  and 
this  time  permanently,  for,  after  closing  the  wound 
again  in  the  same  manner  as  at  first,  there  was  no  re- 
turn of  bleeding ;  but  to  my  mortification  I  found, 
when  the  dressings  were  finally  removed,  that  my 
patient  had  lost  the  power  of  raising  the  upjx^r  eyelid. 
The  hiemorrhagic  distention  had  niptured  the  nerve 
supplying  the  levator -palpehr(B  muscle,  perhaps  the 
mnsrle  itself. 

Secondary  hcemorrhagc  may  occur  in  other  way8 
and  by  a  different  mechanism  ;  as  when  the  walls  of  an 
lartery  fail  to  grow  together  in  a  solid  manner  under  the 
action  of  the  ligature,  and  ulceration  follows,  permit- 
ring  es«?a]>e  of  blood,  which,  when  the  artery  is  large,  is 
often  fa  till. 

We  may  assume,  then,  that  Nature^  s  resources  for 
controlling  arterial  bleeding  are  contraction  and  re- 
traction  of  the  cut  vessels,  and  coagulation  qf  tlie 
blood.  For  vessels  below  a  certain  size  they  are  gener- 
ally efficient ;  when  larger  arteries  are  wounded,  they 
only  delay  a  fatal  result  and  afford  more  time  for  action. 
Often,  as  in  haemorrhage  the  source  of  which  is  con- 
cealed— internal  1i(tmorrliage,  fur  example,  as  where 
there  has  been  a  slight  laceration  of  the  liver,  or  a 
wound  of  the  lung-substance  or  of  the  kidney — these 
natural  hemostatics  constitute  our  main  reliance,  and 
they  are  not  infrequently  competent  to  avert  a  fatal  issue. 
We  often  detect  cicatrices  in  these  organs  in  the  dead- 
house. 

//  /*  very  desirable,  therefore.,  that  the  surgeon 
should  be  able  to  favor  the  action  of  these  natural 
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hamoHatics,  that  lie  shrndd  have  a  clear  idea  as  to 
what  helps  and  what  Tetarda  if. 

When  a  man  is  wounded  iu  the  lungs,  as  by  a  bullet 
or  a  knife-thniat,  the  immediate  danger  is  from  suffo- 
cation by  escape  of  blood  from  wounded  vassels  into 
the  lung-tissue ;  presently  he  faints,  through  loss  of 
blood.  When  he  recovei-s  from  the  syncope  the  escape 
of  blcHxl  into  the  lung-substance  is  found  to  have 
ceased  ;  and,  j)nssibly,  if  the  patient  is  kept  absolutely 
quiet  and  without  motion,  it  may  not  recur,  and  recov- 
ery may  foUow  without  further  aid  than  that  which 
Nature  has  aff<»rded.  Here  the  cessation  of  the  hfemor- 
rhage  has  l)een  due  to  the  contraction  and  retraction  of 
the  wounded  vessels  and  the  coagulation  of  the  blood ; 
and  this  mechanism  lias  been  greatltf  aided  by  the 
slowing  of  the  heart's  action  during  the  syncope,  and 
the  consequent  weakening  of  the  force  of  the  arterial 
jet. 

We  may  properly  pause  here  to  answer  the  qnes- 
tion,  What  is  this  condition  of  syncope  or  fainting 
which  is  tlius  competent  to  aid  the  surgeon  in  the  con- 
trol of  lia>nionhage  \ 

In  syncope  the  sudden  loss  of  blood  has  deprived 
the  brain  of  its  necessary  blood  supply,  and  the  func- 
tions of  the  great  ner\ouscent<:'r  are  consequently  inter- 
rupted  and  almost  suspended  ;  the  fainting  patient 
sinks  to  the  grouml  pallid  and  insensible.  With  the 
suspension  of  nerve-supply  to  the  heart,  as  well  as  to 
the  other  muscles,  the  function  of  the  great  center  of 
circulation  is  also  stispended,  hut  not  absolutely  and 
entirely.  In  what  is  calle<l  a  dead  faint,  the  finger  on 
the  radial  artery  may  not  be  able  to  distinguish  any 
pulsations,  but  the  ear,  applie*:!  over  the  re^on  of  the 
heart,  discovers  that  there  is  still  a  rhythmical  flutter, 
and  that  the  breathing,  although  faint  and  shallow,  is 
still  regular.  You  have  here  the  phenomena  of  syn- 
cope, and  also  the  means  of  distinguishing  real  death 
fnim  syncope,  wliich  so  closely  resembles  it. 
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When  a  patient  faints  from  some  other  cause  than 
loss  of  blood — e.  g.,  from  mental  emotion,  which  is  en- 
tirely possible,  or  some  comparatively  tritling  cause, 
sncb  as  lancing  a  gum-boil,  or  the  first  introduction  of 
a  catheter — if  you  j)roceed  to  elevate  the  lower  limbs 
ami  let  the  head  hang  in  a  depending  position  you  can 
almost  see  the  blood  How  back  to  the  brain  ;  the  pallor 
leaves  the  face  and  lips,  and  the  pulse  and  intelligence 
return  at  once. 

It  is  thus  demonstrated  that  the  symptoms  of  sy-n- 
c^ipe  or  fainting^  whether  from  stidden  hss  of  blood 
or  other  cause,  are  due  to  temporary  lack  of  blood  in 
the  brain  and  coincident  failure  of  the  hearts  action. 
The  initial  8\Tnptom  may  be  the  faltering  of  the  heart ; 
but,  where  there  is  no  sudden  loss  of  blf)<>d  to  affect  the 
heart  fii'st,  it  is  obvious  that  the  center  of  sensation 
must  be  primarily  influenced,  and  that  the  heart  feels 
the  secondarily  inhibitive  effect.  In  either  case  you 
that  the  slowing  of  the  heart's  action  and  the  les- 
sned  force  of  its  contractions  tend  to  diminish  or  sus- 
pend arterial  flow,  and  thus  to  favor  coagulation  of 
blofKl,  by  which  the  wounded  artery  may  be  forthwith 
closed,  as  with  a  plug. 

It  is  evident,  therefore,  that  syncope  is  a  notable  fac- 
tor, in  truth  a  great  and  positive  aid,  in  Nature's  hsem- 
ostatics.  You  are  to  recognize  that  it  is  not  neces- 
sarily dangerous  to  life,  although  vta  appearance  is  usu- 
ally alarming  to  the  ignorant ;  and  also  that  it  may 
be  decidedly  advantageous,  under  some  circumstances, 
to  favor  its  continuance.  You  may  go  even  farther 
than  this  and  even  take  measures  to  produce  syncope 
to  aid  in  controlling  internal  haemorrhage ;  it  is  recom- 
mended by  high  authority  in  case  of  threatened  death 
frr>ra  wound  of  the  lung  to  have  the  patient  held  in 
the  upright  position  and  to  bleed  him  from  the  arm, 
or  even  from  both  arms  at  the  same  time,  until  he 
faints.  You  see  now  how  fhis  extreme  and  apparently 
desperate  measure  may  save  life.    I  will  shortly  dis- 
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cuss  the  mode  of  death  by  hajmorrkage,  and  you  will 
learn  how  much  blood  may  be  lost  without  an  immedi- 
ately fatal  result,  and  be  able  in  such  a  crisis  to  act  in- 
telligently. For  the  present  you  may  receive  the  fact 
that  syncope  is  a  valuable  adjuvant  in  securing  the 
arrest  of  hseraon-hage  by  Nature's  hajmostatics,  and 
with  this  the  assurance  that  we  may  help  Nature  in 
desperate  cases  by  promoting  the  tendency  to  faint. 

It  is  evident  that  the  result  secured  by  syncope  is 
effected  by  securing  temporary  arrest  of  motion  at 
the  bleeding  point — by  keepinff  things  still  for  a  feio 
minutes — and  thus  favoiing  coagulation  of  the  effused 
blood. 

If  the  heart's  action  is  too  suddenly  revived  by 
means  that  favor  the  flow  of  blood  to  the  brain,  such  as 
friction  or  stimulants,  the  plug  of  coagulum  just  formed 
may  be  washed  away  from  the  orifice  of  the  divided 
artery  and  the  hsemorrhage  started  afresh.  A  con- 
tinuance of  the  state  of  quiescence  produced  by  faint- 
ing is  therefore  to  be  desired  in  order  to  secure  its  full 
effect,  and  to  accomplish  the  permanent  arrest  of  inter- 
nal hiemonhage,  as  far  as  this  is  possible.  Remember, 
therefore,  if  you  please,  that  rest,  absoliit-e  rest,  is  an- 
other most  valuable  adjuvant  to  Nature's  hjemostatics. 

Prom  the  reports  of  agents  of  the  Sanitary  Commis- 
sion and  the  records  of  the  Army  Medical  Dejiartment, 
I  have  knowledge  of  instances  in  which  soldiers  wound- 
ed on  the  field  of  battle,  when  lifted  into  ambulances 
and  jolted  away  to  field  hospitals,  have  had  internal 
blr-eding  renewed,  and  men  have  died  in  c(»nsequencoj 
of  this  mistaken  kindness  who  would  probably  have, 
survivetl  if  left  alone  and  kept  in  a  state  of  absolute 
quiescence. 

It  is  mainly  by  its  influence  in  promoting  rest  and 
quiescence  that  opium  has  attained  the  reputation  it 
enjoys  as  a  remedy  for  hn'morrhagn  ;  and  there  are 
some  other  drugs  to  which  Ihe  s;ime  quality  is  attrib- 
uteil  with  more  or  less  truth.    Thus  the  preparations  of 
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lead  are  sedative  and  astringent,  and  the  acttate  is 
often  administered  in  passive  hsemorrhage  in  combina- 
tion with  o])ium.  The  Tiiineral  acids  have  the  same 
reputation,  especially  the  sulphuric.  Ergot  possesses 
undoubted  power  as  a  hemostatic  ;  it  acts  by  stimulat- 
ing the  contractility  of  the  nnstriped  muscular  liber  in 
the  minute  arteries,  and  thus  contracting  their  caliber. 
The  veratrum  tiride  has  also  a  certain  power  of  con- 
tr«jlling  the  heart's  action,  and  is  employed  ff)r  this 
purpose.  I  have  enumerated  these  di-ugs  as  aids  to 
nature's  hffimostatic  powers,  because  they  have  their 
value  in  certain  conditions  of  the  system  in  which  the 
surgical  remedies  for  hiemorrhage  are  inapplical>le,  as, 
for  example,  for  internal  bleeding ;  and  where  the  per- 
sistence of  hfemorrhage  may  be  due  to  disease — as  in 
Bright's  kidney,  or  the  epistaxis  of  alcoholism. 

The  preparations  of  iron,  although  of  great  value 
when  taken  internnlly  in  renewing  the  blood,  and  as 
astringents  when  applied  extenially — the  subsulphate, 
for  example — possess  no  specific  value. 

These  remedies  are  properly  mentioned  in  connec- 
tion with  the  natiinil  tendency  to  the  cessation  of  haem- 
orrhage which  they  assist  and  favor ;  and  they  shoiild 
retain  this  connection  in  the  mind  of  the  surgeon  as 
distinct  from  the  surgical  remedies  for  hannorrha^ge 
Ufhich  we  are  about  to  consider. 

It  is  as  well  thai  1  should  call  your  attention  to  the 
fact  tliat  iu  the  present  state  of  our  science  there  is  no 
form  of  haemorrhage  which  is  properly  regarded  as  a 
disease ;  it  is  a  sj-mptom,  merely,  of  some  alrea<ly  ex- 
isting morbid  condition  of  the  organism ;  for  us,  at 
present.,  it  Ls  the  symptom  of  a  surgical  lesion.  Thus, 
epislajris,  or  bleeding  from  the  nose,  which  the  surgeon 
18  ofton  called  to  remedy,  is  not  a  disease,  but  a  symp- 
tom of  disease  of  the  heart,  of  Bright's  disease,  of  a 
ItKal  congestion  fr<:»m  some  other  cause,  which  conges- 
tion is  relieving  itself.  Ifcrm/tfuria,  or  bleeding  from 
the  urinary  passages,  is  a  symptom  of  calculus,  cancer, 
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enlitrgpd  prostate,  or  poisoning  from  turpentine.  The 
bleeding  from  the  ffiiins  in  scurvi/  is  due  to  the  want 
of  certain  elements  in  the  blood  tlu*ough  defective  selec- 
tion of  food. 

Hence,  many  of  the  terms  employed  by  the  older 
authorities  to  designate  varieties  of  haemorrhage,  when 
it  was  described  as  a  disease,  have  for  us  lost  their 
signifiranre :  such  as  the  terms  "active,"  "  passi\-e," 
"critical,"  etc.  The  ha>monhage  from  the  bowels  in 
typhoid  fever,  regarded  for  centuries  after  Hippocrates 
as  a  "  critical  discharge,"  is  now  recognized  as  a  symp- 
tom of  intestinal  ulcemtion. 

Tlie  only  tenns  at  present  applied  to  haemorrhages 
are  those  which  indicate  their  origin,  and  which  serve 
at  the  same  time  to  designate  the  two  classes  into  which 
they  naturally  divide  themselves,  viz.  :  traumatic^ 
those  caused  by  wounds ;  and  symplomatic^  those  due 
to  disease. 

Traumatic  haemoirhages  are  also  spoken  of  as  pTi- 
viary,  when  they  follow  immediately  after  a  wound ; 
and  as  secondary,  or  co7i.secutite,  when  they  occur  at 
any  subsequent  jieriod  before  its  final  closui-e. 

In  defining  secondary  liannorrhage  it  is  necessary 
to  he  more  critical.  If  a  wound,  the  result,  for  exam- 
ple, of  an  amputation,  be  closed  too  soon,  as  I  have 
known  to  happen  in  the  operating- theatre,  it  might 
continue  to  ooze  after  the  ])ationt  has  been  carried  to 
his  bed  in  the  ward ;  or  it  might  begin  to  bleed,  as  the 
normal  reaction  from  the  shock  of  the  operation  takes 
place,  from  vessels  which  may  not  have  closed  them- 
selves sufficiently  to  resist  the  increasing  force  of  the 
heart's  action  under  the  influence  of  reaction  combined 
with  the  effect  of  the  warmth  of  the  be<l,  and  of  the 
dressings ;  or  bleeding  sometimes  results  from  the  effect 
of  the  stimulants  administered  at  the  time  of  the  opei-a- 
tion  ;  or  from  the  restles-sness  and  agitation  that  some- 
rimes  accompany  the  subsidence  of  the  amesthesia. 
Resulting  from  any  of  these  causes,  there  is  complaint. 
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in  an  hour  or  two  after  an  amputation,  of  pain  in  the 
stump  calling  for  examination,  and  it  becomes  apparent 
that  there  is  h^pmorrhage  which  demands  interference. 
This  necessitates  i-emoval  of  the  dressings  and  reopen- 
ing the  wound ;  it  may  be  necessary  to  reapply  the 
tourniquet  and  readminister  the  ether  befoi-e  the  source 
of  the  bleeding  is  found  and  the  vessel  secured. 

iVoK»  this  is  not  technically  called  secondary  hemor- 
rhage /  it  is  nothing  more  than  primary  hamorrJiage, 
which  nature  and  art  have  failed  to  permanently 
staunch.  At  one  time,  I  have  been  told,  this  sort  of 
haemorrhage,  through  some  defective  method  of  dress- 
ing wounds,  was  so  common  in  one  of  the  London  hos- 
pitals that  the  term  "  intermediary  hfemorrhage  "  was 
employed  by  the  late  Sir  William  Ferguson  to  de- 
scribe it. 

But  when  a  wound  has  been  deliberately  and  projv 
eriy  cared  for  at  the  time  of  o]>eration,  and  left  open 
for  some  little  time  aften^'ard,  or  until  full  reaction  has 
taken  place — and  this  may  be  done  without  lessening 
the  chances  of  obtaining  prompt  union — this  compli- 
cation seldom  occurs.  It  was  the  habit  at  one  time  at 
the  New  York  Hospital  to  leave  the  wound  after  am- 
putation, or  the  removal  of  a  tumor,  to  be  dressed  by 
the  house  surgeon,  either  in  the  ojjeratlng-thealre  or  in 
the  ward ;  and  under  this  mode  of  management  subse- 
quent hjemorrhage  was  very  rare. 

The  term  secondary  hcemorrJiage  Is  strictly  appli- 
cable,  therefore^  to  those  cases  only  in  which  bleeding 
eomes  o^n  after  the  process  of  repair  ?ias  fairly  cam- 
nienced  in  a  wound,  and  during  its  progress.  When 
not  provoked  by  actual  renewal  of  traumatic  injury, 
as  by  rough  handling  or  accidental  bruising,  it  is  due 
to  some  defect  or  failure  in  the  process  of  repair,  the 
canae  of  which  is  to  he  sought  for ;  it  may  be  failure 
in  healing  through  lack  of  vitality,  or  even  actual 
Alooghing,  the  dissolution,  by  suppuration,  of  an  organ- 
Mug  coagulum  which  had  plugged  the  mouth  of  an 
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artery,  or,  in  a  case  of  giin-shot  wound,  the  separation 
(if  an  esrhar.  The  term  serondtiry  haemorrhage  is  also 
applied  to  bleeding  from  an  artery  which  has  been 
treated  by  ligature  for  aneurism,  and  where  the  process 
of  obliteration  of  the  vessel,  for  any  cause,  has  failed. 

In  considering  the  phenomena  which  attend  bleed- 
ing from  a  wound,  we  notice  that,  in  addition  to  the 
variation  in  the  ha^morrhagic  flow  as  regards  color, 
amount,  force,  et<'.,  according  to  the  size  and  location 
of  the  Avound,  there  may  be  an  admixture  of  other  sub- 
stances with  the  blood — as  of  pus,  glandular  secretions, 
or  the  contents  of  internal  cavities,  as  of  the  intestines. 
Thus,  the  blood  escaping  from  a  stab  in  the  loins  might 
contain  urine — recognizable  by  its  odor — if  the  kidney 
were  wounded  ;  or,  in  a  suicidal  Mound  involving  the 
trachea,  the  effused  blood  Avould  jiresent  a  frr>thy  ap- 
j^earance  from  admixture  of  mucus  and  air  from  the 
hings. 

Again,  there  are  certain  localities  in  the  body  in 
whit.'h,  from  their  greater  vasciUarity,  or  from  the 
laxity  of  tlie  connective  tissue,  capillary  and  venous 
oozing,  or  bleeding  from  the  smaller  arteriules,  is  not  as 
readily  and  promptly  controlled  by  nature's  consen'a- 
tive  forces  as  I  liave  led  you  to  anticipate.  Frtr  exam- 
ple, in  wounds  of  the  spongy  or  erectile  {is.sne  of  the 
genitals — aa  of  the  corpus  spongiosum  urethrm  after 
the  internal  division  of  a  stricture — the  flow  is  liable  to 
pei*sist  unpleasantly,  although  no  large  vessel  has  been 
divided.  This  occurs  also  in  wounds  and  operations  on 
the  female  genitals.  A  man  was  tried  for  his  life  in 
England  because  his  wife  bled  to  death  from  a  kick 
which  he  liad  given  her  in  the  vulva.  Operations  upon 
the  tonsils  and  pliarynx,  even  when  trivial,  sometimes 
bleed  unpleasantly.  The  arrest  of  capillary  oozing, 
which  in  health  never  fails  to  take  place  spontane- 
ous]}', is  due,  as  I  have  said,  to  the  conti-actility  of  the 
tissue  in  which  the  capillary  network  is  imbedded. 
The  meshes  formed  by  the  capillaries  of  mucous  mem- 
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lai^er,  and  the  connective  tisane  by  which 
iey  are  surrounded  is  more  scanty  and  moi-e  loosely 
istributed — less  closely  felted — than  in  the  skin,  and 
accounts  for  the  greater  freedom  and  persistence 
raplilary  oozing  in  wounds  of  the  mucous  membrane, 
id  in  some  degi'ee  for  the  more  frequent  occurrence 
^    of  systematic  haemorrhage  from  these  surfaces,  as  in 
■Babitual  bleeding  from  the  nose. 

^B  There  are  few  practitioners  who  have  not  encountered 
Hlnstanc^s  of  obstinate  oozing  from  trivial  wounds  of 
^the  throat,  rectum,  urethra,  or  vagina.  Billroth  relates 
case  in  which,  after  an  insignificant  operation  on  the 
iroat,  a  patient  was  treated  by  several  physi(;ians  for 
^omiting  of  blood  which  recurred  obstinately,  and  the 
itient's  life  was  only  saved  finally  by  an  experienced 
rgeon,  who  discovered  that  the  little  wound  in  the 
oat  was  stUl  i>ersistent]y  oozing,  and  that  the  blof»d 
been  unc<^)nsciously  swallowed  and,  at  certain  in- 
vomited  from  the  stomach. 
As  I  have  already  intimated,  this  persistent  oozing, 
jrmerly  called  "  passive  hsemonhage,"  is  often  kept 
by  a  poisoned  condition  of  the  blood  which  prevents 
from  coagulating,  or  from  sealing  np  the  wound  by 
pla-stic  exudation — as  from  Bright'a  disease,  or  from  al- 
_coht>lism.  I  was  once  sent  for  by  my  colleague,  Pre- 
ssor McCready,  to  see  a  gentleman  who  had  been 
for  nearly  a  week  from  the  socket  of  a  recently 
I  molar  tooth.  Re  had  a  sallow  and  waxy 
complexion,  his  breath  had  a  distinctly  urinous  odor, 
id  his  urine  w:is  found  to  contain  albumen,  and  also 
ibe-rasts  from  tljo  kidney  in  largo  numbers. 
In  another  case  of  obstinate  epistaxis  in  a  liquor 
|ho  wns  an  habitually  hard  di-inker  it  was  found 
to  plug  the  nostrils  with  sponge  behind  and 
front  in  order  to  prevent  serious  consequences.  I 
ive  jven  similar  results  in  the  way  of  bleerling  follow 
ronnds  of  the  rectum  involving  the  hiemorrhoidal 
lexos,  as  after  an  oi)eration  for  fistula  or  piles,  where, 
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in  the  absence  of  all  outward  signs  of  haemoiThage,  the 
patient  began  to  sigh  and  perspire  and  complain  of 
faintness,  and  presently,  yielding  to  a  desire  to  go  to 
stool,  passed  an  enormous  collection  of  half-formed 
blood-clot  from  the  bowel.  It  was  in  consequence  of 
the  frequent  occuiTen<;e  of  hiemorrhage  in  this  way, 
which  in  several  cases  ended  fatally,  that  Dupuytren 
was  forced  to  give  up  operating  upon  internal  liaBmor- 
rhoids  with  the  knife,  a  practice  which  at  one  time  he 
strongly  advocated. 

The  tendency  of  wounds  in  these  localities  to  bleed 
Ls  also  promoted  by  the  constant  high  temperature  of 
the  interior  of  the  body.  Warmth  always  tends  to  pre- 
vent coagulaiun.  Cold,  on  the  contniry,  favors  it. 
We  promote  the  How  of  blood  from  leech-bites  by 
warm  fomentation  by  which  clots  that  have  formed  are 
washed  away,  and  the  foimation  of  new  clots  pre- 
vented. 

When  veins  are  wounded,  the  color  of  the  blood  that 
escapes  is  dark,  and  its  How  is  feeble,  slow,  and  con- 
tinuous. Venous  ha^mon'hago  tends  to  cease  sponta- 
neou.sly :  first,  through  the  feeble  force  of  its  current ; 
second,  through  the  thinness  of  the  walls  of  the  veins 
which  allows  ready  collajvse  from  outside  pressure ; 
third,  liy  the  presence  of  valves  which  obstruct  the  ve- 
nous current  except  in  the  direction  of  the  heart.  All 
these  points  are  Ulusti-ated  in  the  simple  operation  of 
blood-letting  from  the  arm. 

It  is  evident  that  pressure  alone,  and  usually  slight 
pressure,  is  the  only  remedy  required  to  control  verums 
hjemorrhage. 

But  there  are  exceptions  to  these  ordinary  features 
of  venous  bleeding ;  for  example,  where  very  large 
veins  are  wounded,  especially  the  jugulars  at  the  root 
of  the  neck,  where  the  alternate  rise  and  fall  of  the  ribs 
in  respiration  causes  corresponding  collapse  and  disten- 
tion. Here  the  flow  from  an  opened  vein  is  neither 
continuous  nor  modei-ate ;  it  alternately  ceases  for  an 
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^jnstant  and  then  gashes  out  copiously  as  from  a  foun- 
^■ain,  and  is  accompanied  by  no  little  danger. 
^B     Another  exception  to  the  sjwntaneous  cessation  of 
^venous  haemorrhage  occurs  where  the  walls  of  a  large 
^vein  are  adherent  externally  to  unyielding  tissues  so 
^tliat  they  can  not  collapse,  where  they  are  converted 
into  unyielding  canals  like  the  hepatic  veins  and  some 
of  the  sinuses  of  the  brain.     There  are  certain  localities 
in  the  body  in  which  this  anatomical  arrangement  ex- 
^jsfs  at  a  solitary  point  in  the  course  of  a  large  vein — 
^kfvidently  with  the  purpose  of  protecting  it  from  out- 
side pressure — as  where  the  vena  cava,  as  it  passes  up- 
ward to  the  right  auricle,  traverses  the  tendinous  center 
of  the  diaphragm  ;  or  where  the  axillary  vein,  just 
alM^»ut  to  become  subclavian,  is  att^iched  as  it  passes  be- 
^^eath  it  to  the  borders  of  the  arch  formetl  by  the  cora- 
Hk>-clavicular  ligament.     Here  the  vein  when  divided 
ran  not  collapse,  but  remains  necessarily  gaping. 

In  this  latter  locality  a  redoubtable  accident  has  oc- 

irred  which  is  always  liable  to  complicate  wounds  of 

irge  veins  within  a  short  distance  fr<im  the  base  of  the 

irt-,  where  they  are  prevented  in  this  manner  from 

jUapsing.     I  refer  to  the  suction  of  air  into  the  vein, 

the  ribs  rise  in  the  act  of  inspiration,  and  thence  di- 

:'tly  into  the  cavities  of  the  heart.     This  accident  is 

fcompanied  by  a  peculiar  hissing  f^otmd  at  the  mo- 

lent,  and  followed  by  sudden  and  great  distress  in 

breathing,  ending  in  some  cavses  rapidly  in  convulsions 

id  death.    Aft<^>r  death  occurring  in  this  way  the  cavi- 

lof  the  heart  have  been  found  full  of  bloody  froth. 

Tlie  late  Valentine  Mott  had  a  case  in  which,  while 

I  he  wa.s  removing  a  tumor  imbedded  deeply  in  the  axil- 
la the  hissing  sound  was  heard,  and  in  an  instant  the 
Bfttient  rolled  off  the  operating-table  on  to  the  floor 
m  uncontrollable  convulsions.  After  a  time,  however, 
they  subsided,  and  the  parient  ultimately  recovered. 

Tlie  possibility  of  this  accident  should  always  1)6 
k»*pt  in  mind  during  surgical  operations  in  this  locality 
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and  at  the  root  of  the  neck,  where,  in  fact,  it  has  haj)- 
pened  in  most  instances.     Prompt  and  effectual  closure 
of  the  wound  by  pressure,  and  the  administration  of 
diffusil»le  stimulants,  are  the  surgeon's  best  resources  if 
ich  an  accident  should  occur. 
Veins  of  smaller  size  are  often  found  converted  into 
_canals  with  rigid  walls,  iu  ]>arts  wliifh  have  long  been 
le  seat  of  inflammation,  where  the  meshes  of  the  con- 
lective  tissue  are  solidly  tilled  with  exudation  which 
has  become  organi^^ed,  and  where  the  knife  cuts  as 
through  cartilage,  showing  the  orifices  of  veins  gaping, 
as  seen  on  section  of  the  substance  of  the  liver,  only 
.smaller.     We  meet  with  this  condition  of  the  tissues  in 
^rations  upon  the  perinieum,  in  cases  where  urinary 
'  fistulffi  have  loug  existed,  and  also  in  oi)eniting  upon 
old  tistiihe  in  ancj.     Under  these  circumstances  the  flow 
of  venous  bl(X)d  that  follows  the  incisious  is  at  first 
gi'eater  than  usual,  and  it  shows  less  tendency  to  cease 
spdutaneously,  retiuiiing  occasionally  some  pressure  to 
restrain  it,  but  after  this  coagulation  soon  follows. 
^     Thus,  we  find  that  while  hjcmnrrhage  from  veins  of 
^kuall  and  moderate  caliber  is  self-limiting,  or  yields 
^■Bftdily  to  simple  pressure,  wounds  of  large  veins  may 
^Be  the  most  formidable  incidents  of  surgery. 
"      I  have  thus  far  assumed,  in  speaking  of  bleeding 
from  arteries,  that  the  wound  of  the  artery  communi- 
cated more  or  less  directly  with  the  open  air — the  cun- 
t    tact  of  which  alone,  mainly  in  consequence  of  ita  lower 
pi|emi)erature,  certainly  tends  to  stop  a  hjomorrhagic 
flow.      But  suppose  that  the  wounded  artery  lies  at 
some  depth,  and  that  the  vessel  may  have  been  only 
partially  divided  and  opened  l)y  a  punctured,  penetrat- 
ing, or  gun-shot  wound.     Here  different  results  follow, 
according  to  the  circumstances  of  the  arterial  wound. 
In  a  longitudinal  or  slightly  oblique  wound  of  the  walls 
of  an  artery  there  is  but  moderate  retraction  of  its 
edges,  and,  after  the  escape  of  some  blood  which,  col- 
lecting in  the  tissues  in  its  immediate  neighborhood, 


PARTIAL  DIVISION  OP  VESSEL. 


53 


begets  a  cert^iin  amount  of  pressure,  the  bleeding,  if 
the  wound  of  the  artery  be  small,  may  be  arrested  per- 
manently. A  little  button-  or  stud-shaped  clot  forms 
in  the  wound  of  the  artery  and  occludes  it,  and  may 
lieoome  organized  and  serve  as  a  permanent  bond  of 
union  lietween  its  edges.  The  internal  portion  f»f  this 
little  stud-shaped  clot  may  not  project  far  enough  into 
the  caliber  of  the  artery  to  obstruct  the  flow  of  blood 
through  it,  so  that  the  usual  pulsation  may  be  defected 
in  the  wounded  artery  beyond  the  wound,  or.  accord- 
ing to  the  expression  usually  employed,  on  the  df/tfal 
side  of  the  wound.  It  is  leell  to  know  that  arterial 
teounds  of  this  simple  character,  when  of  limited  ex- 
tent, may  heal  entirely  without  any  interrujition  in 
the  function  of  the  vessel,  even  if  of  a  large  size  ;  and 
probably  such  wounds  have  often  passed  unrecognized. 
But  experience  has  shown  that  there  is  always  danger, 
after  snch  a  lesion  of  the  arterial  walls,  of  subsequent 
stTPtching  of  the  cicatrix  under  the  force  of  the  heart's 
injpulse,  and  the  formation  of  an  aneurismal  tumor  at 
the  seat  of  the  wound. 

A  roiddle-ngod  man  fi'ora  the  old  country  once  pre- 
sented hims*'lf  at  my  clinic  mth  a  little  spherical  pul- 
sating tumor,  the  size  of  a  cherry,  situated  upon  the 
anterior  branch  of  the  temporal  artery  just  extei-nal  to 
the  brow.  It  had  followed  a  lancet  wound  nuide  some 
years  before  when  he  had  occasion  to  be  bled  from  this 
artery — a  remedy  foi-merly  a  good  deal  employed  for 
hfa<l  sj-mptoms.  The  rule  in  this  operation  of  arteri- 
otomy  is  to  open  the  artery  by  an  oblique  incision,  and, 
when  a  sufficient  quantity  of  blood  has  escaped,  to  re- 
introduce the  point  of  the  lancet  and  divide  the  vessel 
across  transversely  and  completely,  so  that  its  ends  can 
r»'tract  and  oblitenite  themselves.  This  simple  resotirce, 
with  the  aid  of  temporary  pressure  by  a  small  com- 
press and  bandajy^  around  the  head,  has  been  found  en- 
tirely sufficient  in  most  cases  to  prevent  further  htem- 
orrliage.     It  became  evident  subsequently  that  in  my 
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patient  this  complete  transverse  division  had  not  been 
effected.  lie  complained  very  much  of  (he  buzzing  and 
throbbing  in  his  temple,  which  interfered  with  his  sleejv 
ing  when  liis  head  lay  up(»n  the  pillow,  and  he  asked 
for  relief.  I  therefore  at  once  excised  the  little  aneu- 
rism liy  two  elliptical  incisions  and  tied  both  ends  of 
the  artery  in  the  wound,  which  was  healed  by  the  fol- 
lowing week. 

In  laying  open  the  excised  tumor  it  was  found  that 
the  little  oritice  by  means  of  which  its  cavity  communi- 
cated with  the  caliber  of  the  artery  was  oblique  in  its 
direction,  and  that  it  evidently  corresponded  with  the 
origuial  incision  of  the  vess»?l  at  the  time  of  the  bleed- 
ing. The  cicatrix  by  which  it  had  been  originally 
closed  had  either  given  way  by  rupture,  or  had  become 
distended  so  as  to  form,  with  the  surrounding  connec- 
tive tissue,  the  walls  of  the  little  aneurism. 

My  colleague.  Professor  Wood,  once  cured  a  much 
larger  aneurism  of  the  femoral  artery,  which  had  a  simi- 
lar origin,  by  ligature  of  that  vessel  between  the  tumor 
and  the  lieart.  A  boy,  while  whittling  with  a  i)en- 
knife,  dropped  the  knife  as  he  sat,  and,  involuntarily 
closing  his  thighs  to  catch  it,  the  {Kjint  of  the  blade 
penetrated  his  femoral  artery.  The  bleeding  was  ar- 
rested at  the  time  by  pressure,  but  the  subsequent 
formation  of  an  aneurism  was  disclosed  by  the  usual 
signs  and  cured  by  the  Hunterian  operation, 

lI(Klgson,  in  his  excellent  monograph  upon  diseasesi 
of  the  arteries  and  veins,  gives  the  case  of  a  lady  who, 
in  a  state  of  temporary  depression,  stabl>ed  herself  with 
a  pen-knife  in  the  neck  lielow  the  angle  of  the  jaw, 
wounding  the  carotid  or  one  of  its  primary  branches, 
and  causing  immediate  and  abundant  hiemoiThage, 
which,  during  8jTicoj)e,  ceased  and  did  not  reciu".  Kot 
many  days  afterward  a  growing  pulsating  tnmor 
formetl  at  the  seat  of  the  wound,  and  this  was  ulti- 
mately cured  by  ligature  of  the  carotid  at  the  middle 
of  the  neck. 
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Bnt  the  bleeding  from  a  deeply  situated  puncture 
of  an  artery  may  not  cease  so  readily :  infiltration  of 
the  tissues  may  go  on  outside  of  the  sheath  of  the 
wounded  vessel ;  it  may  extend  t<i  the  intermuscular 
layers  of  connective  tissue,  and,  under  the  continued 
forcible  pumping  action  of  the  heart,  may  travel  to  a 
very  considerable  distance ;  and  the  wound  in  the  artery 
failing  to  close  while  the  external  puncture  of  the  in- 
teguments has  become  sealed,  the  impulse  may  be  com- 
municated to  quite  a  large  collection  of  extravasated 
blood,  so  as  to  prevent  its  entire  coagulation,  resulting 
thus  in  antjther  form  of  false  aneurism,  i.  e.,  a  pulsa- 
ting tum<.»r  containing  blood  and  communicating  with 
the  caliber  of  an  artery. 

I  have  seen  a  stab  with  a  knife  in  the  arm  just  above 
the  elbow  produce  a  huge  pulsating  tumor,  which  in- 
volved the  whole  segment  of  the  limb  and  extended  as 
high  as  the  axilla. 

The  tendency  to  lileed  is  greater  in  an  artery  which 
has  been  only  partially  divided,  because,  as  in  the  old 
operation  of  arteriotomy  which  I  have  described,  in 
partial  diets  ion  there  can  be  no  retraction  of  the  ends 
qf  the  vessel. 

But  the  haemorrhage  from  a  wounded  artery  is  most 
free  and  persistent  when  a  piece  has  been  taken  com- 
pletely out  of  the  substance  of  its  walls — as  by  a  pass- 
ing bullet^  or,  later,  by  the  falling  of  an  eschar ;  or  by 
whut  is  equivalent  to  this,  where  a  small  arterial  branch 
given  off  at  right  angles  has  been  cut  off  very  close  to 
Us  origin  from  a  large  X)arent  trunk. 

The  eminent  English  surgeon,  Liston,  incurred  much 
criticism  s<3me  years  ago  for  tying  the  external  iliac 
artery  in  a  gentleman  wonnded  in  a  duel,  in  whom  the 
huUct  had  traversed  the  front  of  the  thigh  just  l>elow 
the  gniin,  ruusing  the  immediate  formation  of  a  large 
pulsating  tumor.  It  was  assumed  that  the  femoral  ar- 
tery had  been  wounded  very  high  up.  The  patient 
Wft»  ill  an  unfavorable  condition^  and  died  after  the 
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operation  from  peritonitis.  On  post-mortem  dissection, 
it  was  found  that  one  of  the  small  external  pudiu 
branches  given  off  from  the  front  of  the  femoral  had 
l)een  cut  off  quite  rlose  to  its  origin — shaved  off,  as  it 
were — and  the  main  trunk  was  intact. 

I  was  once  summoned  to  a  ease  of  a  somewhat  simi- 
lar chanict-er,  in  which  I  was  obliged  to  a]jply  ligatures 
to  the  primitive  carotid  artery.  It  is  a  good  many  years 
ago,  but  all  the  features  of  the  case  recur  to  me  very 
vividly.  A  young  surgeon  had  imdertaken  the  removal 
of  an  enlarged  gland  from  the  neck  of  a  young  lady. 
It  was  situated  over  the  carotid  artery.  It  was  dark 
when  I  arrived,  and  an  assistant  was  beside  the  patient 
ready  to  make  pressure  if  required ;  and  I  remember 
being  struck  l)y  the  extreme  pallor  of  the  girl,  and  by 
the  amount  of  blood  on  the  sheets  upon  which  she  lay, 
I  recollect,  also,  being  8uri)rised  by  the  account  of  the 
copiousness  of  the  haemorrliage,  and  also,  as  I  removed 
them,  by  the  number  of  i-ags  which  had  been  stuffed 
into  the  wound.  Finally,  as  the  last  rag  was  carefully 
lifted,  I  caught  sight  of  the  bleeding-poiut  as  the  gush 
came,  and  was  able  to  contT'ol  it  by  the  jKiint  of  a  finger, 
pressing  it  against  the  transvei-se  process  of  a  vertebra. 
The  case  had  been  described  to  me  as  a  wound  of  the 
carotid,  and  there  seemed  no  reason  to  doubt  it.  The 
young  woman  had  had  already  several  fainting  fits  be- 
fore I  aiTived,  and  the  gush  I  had  just  seen  was  cer- 
tainly fi'ee  enough  to  confirm  this  opinion ;  so  I  pro- 
ceeded to  pick  away  very  carefully  with  the  foi'ceps  in 
my  right  hand,  which  was  dlsengageil,  at  (he  sheath  of 
the  carotid,  which  was  injected  with  blood,  and,  pres- 
ently reaching  the  outer  coat  of  the  vessel,  succeeded 
in  insinuating  the  beak  of  an  artery-needle  beneath  it, 
carrying  a  ligature  in  its  eye.  The  same  manopuvre' 
was  repeated  below  tlie  jioint  where  the  finger  controlled 
the  hfemorrhage,  and,  when  both  ligatures  had  been ; 
tied,  and  the  finger — which  by  this  time  had  become 
very  numb — gradually  withdrawn,  1  was  able  to  satisfy 
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lyself  that  the  main  trunk  of  the  carotid  had  not  been 

directly  wounded,   but    that  a  branch,   undoubtedly 

jlandiilar,  given  off  nearly  transversely,  had  been  cut 

?ros.s  so  close  to  its  origin  that  it  would  not  have  held 

ligature.     The  surgeon  told  me  that  the  tumor  ex- 

?nded  more  deeply  than  he  at  first  supposed,  and  that 

rhen  he  got  down  near  the  carotid,  fearing  to  dissect 

iny  farther,  he  drew  the  tumor  out  and  severed  its  re- 

laining  attachments  at  one  stroke ;  and  then  came  the 

>piotis  gusli  of  blood — so  full  and  free,  and  with  a 

lissLng  sound,  that  he  felt  at  once  that  he  had  wounded 

the  carotid. 

This  patient  made  a  goijd  rec<ivery. 
I  should  like  you  to  think  over  this  case,  and  to 
iRiw  certain  inferences  from  it.     First,  that  the  re- 
loval  of  glandular  tumors  from  the  front  of  the  neck 
an  ojteration  never  t-o  be  lightly  undertaken.    The 
Ij-mphatics,  and  the  chain  of  glands  called  the  glandulce 
[concaf-ermtce,  lie  deeply  in  contact  with  the  carotid  ves- 
?l8,  and  can  not  be  removed  without  laying  them  bare. 
Their  removal  by  operation  is  rarely  a  judicious  meaa- 
for  other  reasons  ;  their  enlargement  is  usually  the 
lit  of  a  scrofidous  diathesis,  and  this  should  be 
[treatefl  preferably  by  constitutional  remedies.    Their 
removal  is  sought  by  young  girls  with  the  view  of  im- 
proviug  their  pei-sonal  api^earance,  a  motive  which  alone 
lardly  justifies  the  operation.     In  dissecting  out  such 
imors,  their  final  attachments  should  be  always  care- 
fully suiTounded  by  a  ligature  before  being  severed — 
Ihe  ligature  being  left  in  the  wound.    It  is  therefore 
in  injudicious  manoeuvre  to  dniw  out  a  tumor  and  cnt 
|iacros«  its  deex)est  attachments,  for  they  are  almost  cer- 
to  include  its  principal  artery.     Finally,  this  case 
iffrjrds  another  proof  of  the  fact  that  an  arterial  branch 
[cut  olT  clftse  to  its  origin  from  a  great  trunk  is  likely  to 
>leed  as  freely  as  though  a  piece  had  been  cut  out  of 
wall  of  the  great  trunk  itself, 
wound  of  an  artery  the  size  of  the  primitive  caro- 
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tid,  subclavian,  or  external  iliac,  is  usually  fatal  in  a 
few  minutes  ;  but  there  aiv  perhaps  a  scoi-e  of  cases  on 
record  in  wliich  the  conservative  forces  of  nature  have 
preserved  life  after  such  an  accident  with  little  or  no 
aid  from  art.  The  rule  is,  liowever,  as  I  have  stated. 
(It  is  illustrated  in  Ltird  Castlereagh's  case  of  suicide.) 

It  is  well  for  a  surgeon  to  know  how  inucli  blood 
may  be  lost  from  such  a  wound  without  causing  death  ; 
and  this,  by  the  aitl  of  certain  data,  we  can  approxi- 
mate. According  to  Flint,  the  body  contains  about  one 
twelfth  its  weight  of  blood.  It  has  been  estimated  that 
the  sudd«^n  Inss  ttf  one  half  of  this  would  be  necessarily 
fatal.  To  j>ut  it  differently  :  a  man  weighing  one  hun- 
dred and  ninety-two  pounds  has  about  sixteen  pounds 
of  blood  in  him;  if,  therefore,  he  should  lose  eight 
poumis  within  a  little  time  he  would  probably  die. 
But  if  the  blood  were  lost  slowly,  or  at  intei-vals,  a 
larger  total  might  be  reached  without  a  fatal  result. 

These  statemeuts  arc,  of  course,  approximative,  but 
they  are  not  without  practical  interest.  Popular  esti- 
mates of  the  amount  of  Iflood  lost  are,  as  a  rule,  very 
much  exaggemt^d. 

The  estimates  I  have  given  do  not  apply  in  child- 
hood or  old  age,  at  both  »»f  which  i)eriuds  of  life  loss 
of  blood  is  badly  borne.  I  have  known  the  blood  lost 
by  an  infant  in  the  operation  for  hare-lip  to  cause  death 
by  convulsions.  In  advanced  age  the  blood  is  renewed 
so  slowly  that,  even  if  death  is  not  caused  outright  by 
a  copious  lia}morihage,  its  subsequent  effects  are  often 
fatal.  As  a  rule,  women  bear  loss  of  blood  better  than 
men. 

Meanwhile  it  is  very  important  that  we  should  make 
ourselves  familiar  mth  the  general  symptoms  and  con- 
sequences of  haemorrhage,  ajiart  from  syncope  and  thaj 
more  obvious  phenomena  attending  the  local  flow' 
which  have  hithert-o  occupied  oui'  attention  ;  for  hsem- 
on-hage  is  not  infrequently  concealed,  going  on  within 
the  recesses  of   the  body  and  manifesting  its  effect 
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only  through  general  symptoms.  The  physician  wit- 
nesses these  symptoms  sometimes  in  women  after  de- 
livery. As  obsen'ed  in  a  case  <)f  serious  and  persist- 
ent internal  bleeding,  they  are  as  follows :  Blanching  of 
the  sarfaoe  of  the  body,  and  also  of  the  mucous  mem- 
branes, as  seen  on  inspection  of  the  tongue,  mouth, 
and  gullet ;  smullness  and  increasing  frequency  of  the 
pnlse — from  the  diminishing  volume  of  blood  in  the 
heart  and  arteries;  a  feeling  of  weakne.ss  and  languor, 
with  indisposition  to  motion,  which  is  not,  on  the  whole, 
unpleasant ;  a  tendency  to  deep  sighing,  respiration, 
and  yawning :  ringing  in  the  eai's ;  flashes  of  light  be- 
fore the  eyes,  and  entire  momentary  loss  of  .sight ;  gid- 
diness and  vertigo ;  loss  of  consciousness ;  sometimes 
twitching  of  the  limbs,  or  convulsions — more  frequent 
in  children  than  in  adults ;  syncope,  generally  profound 
— passing  oif  and  then  recurring ;  finally,  syncope  end- 
ing in  death. 

On  recovering  from  syncope  pi-otluced  by  free  haem- 
orrhage the  pulse  is  soft  and  jerking;  the  surface 
cool,  pallid,  and  shrunken — somewhat  as  in  cholera, 
and  from  the  same  cause,  the  absorption  of  water  from 
the  tissues  to  keep  up  the  volume  of  the  blood ; 
hence,  also,  usually,  great  thirst — as  exemplified  in  the 
wounded  on  the  field  of  battle. 

A  return  of  bleeding  after  temporary  arrest  by  syn- 
coi)e  or  otherwise  is  indicated  by  increasing  weakness, 
by  restlessness,  jactitation,  failure  of  sight,  and  recur- 
rence of  fainting.  Wandering  of  the  mind,  deep  sigh- 
ing— which  means  want  of  oxygen  and  red  globules — 
and  twitching  of  the  limbs,  or  convulsions,  aie  sugges- 
tive of  the  near  a  pproach  of  death. 

After  severe  htemon-hage,  the  blocnl  left  in  the  Ixxly 
mainly  occupies  the  great  vessels,  and  is  kept  in  the 
btain  and  heart  by  the  prostrate  attitude  of  the  body  ; 
hence  an  effart  to  assume  the  upright  position  may  be 
ntddenly  fatal. 

Before  commencing  the  subject  of  treatment,  I  have 
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but  one  more  remark  to  make  concerning  haemorrhage. 
A  prudent  surgeon  would  not  use  the  knife  upon  a 
woman  about  to  menstruate,  for  this  physiological  ef- 
fort at  unloading  certain  blood-vessels  is  liable  to  be 
accompanied  by  bleeding  from  a  recent  wound  if  pres- 
ent. I  have  observed  this  in  several  instances.  On  one 
occasion  I  removed  a  fatty  tumor  from  the  side  of  a 
young  woman,  in  the  adjoining  hospital,  who  habitu- 
ally menstruated  irregularly.  Her  catamenia  made 
their  appearance  on  the  third  day  after  the  operation, 
and  for  nearly  a  week  she  lost  more  blood  from  the 
wound  I  had  made  than  from  the  natural  outlet. 

Women  have  some  peculiar  forms  of  hsemorrhage 
seemingly  due  to  their  sexual  tendency  to  i)eriodic  out- 
flow, or  to  the  necessity  of  relief  in  this  way,  which, 
having  long  been  a  habit  with  them,  persists  in  some 
cases,  even  after  menstruation  has  ceased.  Haemor- 
rhage from  the  rectum  not  due  to  piles,  and  sometimes 
from  other  sources,  will  come  on  at  irregular  intervals, 
even  after  the  change  of  life,  attended  in  rare  instances 
by  a  peculiar  symptom — a  dead,  waxy  whiteness  of  two 
or  three  fingers— the  digiti  semi-mortui  (half-dead  fin- 
gers) of  the  older  authors. 


CHAPTER  IV. 

rhnge  and  its  trcairoent — Tctnporftry  arrest — Digital  prcsaiirc — Tourni- 
quet—CompresMS — Ligkture — Acupresaurc — Torsion — Styptics. 

In  commencing  the  subject  of  the  treatment  of  hctm- 

orrkage,  I  must  ask  yon  to  remark  at  the  outset  thiU 

loll  the  hcemoslntic  or  blood-stopping  remedies  of  sur- 

\gery  are  based  upon  those  methods  wJucti  hate  been 

already  recognized  as  employed  by  nature,  vis. :  the 

ntUural  teiulency  on  the  part  of  the  wounded  vessel  to 

.retract  and  contract,  and  of  the  blood  to  coagulate — 

\hoth  fapored  by  syncope.     NoiOy  the  contraction  and 

iretraction  qf  tcounded  vessels  and  of  the  tissues  which 

\entelop  them  tend  to  arrest  bUeding,  obviously  by  the 

*  pressure  wJiich  tJteij  produce  at  the  point  where  the 

breach  of  continuity  exists  in  the  vessePs  wall  through 

which  the  blood  escapes.     Coagulation  facilitates  and 

,  intcnsifles  this  pressure^  and  syncope  aids  by  securing 

[rest  and  favoring  coagulation. 

Tlie  i)urely  surgical  remedies  for  bleeding  may  be 
all  included  under  the  three    heads  of  (1)  Position^ 
\(^)  Pressure,  (3)  Styptics. 

Position  insures  the  aid  of  gravity  to  facilitate  the 
flow  of  venous  blood  away  from  a  wound  and  toward 
[the  heart.  The  well-trained  surgeon,  before  applying 
a  tourni<piet  to  the  thigh  when  about  to  amputate, 
carefully  lifts  the  limb  into  a  jxrix^ndicular  position  at 
right  angles  with  the  trunk,  in  order  to  drain  the  blood 
fnim  it  and  save  the  gush  which  would  otherwise  fol- 
low the  first  stroke  of  the  knife. 

Deapres  relates  the  case  of  a  wound  of  the  external 
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iliac  vein  in  which  the  wounderl  num  had  the  com 
and  perseverance  to  keep  his  thi^^li  forcibly  flexed  upon 
the  pelvis,  because  he  found  that  in  this  position  the 
bleeding  was  controlled.  This  was  subsequently  kept 
np  for  a  fortnight  by  the  aid  of  bandages,  and  at  the 
end  of  this  time  the  wound  of  the  vein  had  become 
permanently  sealed. 

Position  is  not  without  its  influence  also  upon  the 
conrse  of  arterial  blood.  The  increased  pain  and  throb- 
bing of  a  felon  »m  a  finger  when  the  hand  hangs  down 
would  seem  to  prove  this.  The  popular  assertion  that 
the  blood  runs  into  the  head  when  the  latter  is  below 
the  level  of  the  body  is  literally  time  ;  and  we  may  add 
that  in  this  position  gravity  also  prevents  the  blood 
from  running  out  again  as  readily  and  freely  as  nature 
designed  when  she  placed  the  head  at  the  top  of  the 
tnink. 

Under  the  head  of  Pressure  are  included  the  nu- 
merous devices  by  means  of  which  it  is  applied  as  a 
remetly — vihether  temporarilp — as  by  the  fingers,  touT- 
I liquet,  or  compress  and  bandage — ov permanently,  by 
means  of  the  ligature,  acupressure,  or  torsion. 

Styptics  include  all  the  chemical  substances  which 
poR.sess  any  power  to  stop  bleeding  when  applied  lo- 
cally, including,  therefore,  cold,  cautery — both  *'-poten- 
tiaP' and  ^'actual** — and  the  milder  but  still  efficient 
(tstringcnts,  of  whicli  the  snhsulphate  of  iron  is  the 
tyjie.  To  these  may  be  added  the  simple  absorhenls, 
like  cobweb,  spunk,  and  the  dry  powders  which  act  by 
hastening  coagulation. 

In  a  general  way,  the  old  rule  is  not  far  wrong,  which 
held  that  the  milder  styptics  are  the  remedies  for  capil- 
lary oozing,  and  simple  pressure  for  venous  flow,  while 
the  ligature  is  reserved  for  arterial  hmmorrhage. 

We  will  examine  first  the  means  at  our  command 
for  the  temporary  arrest  of  hfemorrliage,  under  the 
head  of  pressure. 

Of  these,  one  of  the  most  efficient,  certainly  the  aim- 
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plest  and  most  natural,  is  direct  pressure  by  the  finger 
upon  the  bleeding  point,  spoken  of  technically  as  digi- 
tcd  prrssure. 

It  is  well  to  keep  the  fact  well  in  mind  that  when  a 
large  artery  is  cut  across,  the  force  of  the  resulting 
stream  of  blood  is  more  apparent  than  real ;  and  that 
in  any  sudden  arteriid  spirt  ice  alnuM  always  receive 
an  exaggerated  impression  as  to  the  amount  of  hlood 
that  is  really  being  lost.  Guthrie,  speaking  of  the  ne- 
cessity of  cutting  across  the  axillary  artery  in  ampu- 
tating at  the  shoulder  joint — one  of  the  localities  where 
the  tourniquet  can  not  readily  be  applied — says:  "All 
that  is  required  to  suppress  the  tf>rrent  is  to  place  the 
end  of  the  forefinger  directly  against  the  orifice  of  the 
artery,  and,  with  the  least  i)os8il)le  degree  of  pressure 
consistent  with  keeping  it  steadily  in  one  position,  the 
haemorrhage  will  be  suppressed."  This,  of  coui*se,  only 
until  an  aid  can  apply  a  ligature  to  arrest  the  flow  per- 
manently. 

I  quote  Guthrie,  because  among  Englishmen  of  the 
List  generation  he  was  the  highest  authority  on  this 
subject,  and  his  work  "On  Diseases  and  Injuries  of  Ar- 
teries" is  one  of  the  surgical  classics  which,  at  your 
leisure,  you  will  read  with  profit.  Guthrie's  outspoken 
style,  and  his  great  opi)ortunitie8  for  practical  expe- 
rience as  one  of  the  chief  military  surgeons  in  Wel- 
lington's campaign  against  the  first  Napoleon,  give  his 
writings  a  great  charm  for  the  young  surgeon  ;  and, 
moreover,  they  beget  confidence  by  making  him  familiar 
with  the  details  of  great  surgical  cases  both  in  the  field 
and  in  hospital.  Guthrie  says  somewhere  that  the 
surgeon  need  have  no  fear  of  being  imable  to  command 
the  hremorrhage  in  an  operation  unless  there  are  more 
arteries  throwing  out  blood  at  one  time  than  he  has 
fingt^rs  on  both  hands  to  stop  them  with. 

To  control  liwmorrhage  in  this  manner,  coolness, 
and  accuracy  and  precision  in  applying  the  finger  to 
the  exact  point  where  the  pressure  is  called  for,  and 
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steadily  liolding  it  in  place,  are  of  more  importance 
than  force. 

It  is  the  intelligence  of  the  surgeon's  finger,  so  to 
speak,  tliat  gives  this  method  of  controlling  the  jet 
from  an  artery  its  value.  This  Ls  especially  noticeable 
when  it  m  desired  to  stop  the  flow  of  blood  through  an 
artery  by  digital  pressure  upon  the  coiiilnuity  of  the 
vessel  at  a  distance  from  a  wound — as  upon  the  exter- 
nal iliac  artery  in  amputating  at  the  hip  Joint.  For 
this  i)nrpose  no  pad  or  mechanical  substitute  can  be 
so  well  trusted  as  the  educated  fingers  of  an  anatomLst. 
The  artery  must  be  distinctly  felt  by  the  jniliis  of  the 
index  and  middle  fingers,  and  it  must  be  pressed  against 
the  nearest  bone  with  just  enough  force  to  arrest  the 
tiow  of  blood  through  it.  To  accomplish  this,  the 
amount  of  pressure  required  is  less  than  is  generally 
suj^posed.  As  I  have  just  said,  it  is  precision  and  ac- 
curacy of  applicati<<n,  rather  than  much  force,  that  is 
wanted.  In  case  of  fatigue,  another  assistant  should 
place  his  lingei-s  (or  thumb)  ui)on  those  already  in  place, 
or  substitute  his  own  for  them  without  any  relaxation 
of  the  iiressurc.  I  have  amputated  at  the  hi]!  joint  on 
three  occasions — twice  at  the  New  York  Hospital  and 
once  iu  private — and  I  experienced  no  difficulty  what- 
ever in  either  case  in  having  the  artery  commanded  by 
digital  pressure  against  the  brim  of  the  pdeiff. 

To  secure  certainty  and  accuracy  t)f  digital  pressure 
in  a  case  where  prompt  amputation  at  the  shoulder 
joint  was  necessary,  Syme  went  a  step  farther.  This 
gi'eat  surgeon  made  an  incision  ahove  the  clavicle  over 
the  outer  third  of  (he  sulx'lavian  artery,  and  divided 
the  clavicular  insertion  of  the  trapezius  mu.scle  so  that 
the  linger  could  more  readily  reach  tlie  artery  and  com- 
press it  accurately  against  the  first  rib.  Tliis  added 
but  little  to  the  extent  of  the  operation,  but  lessened 
greatly  the  danger  of  losing  blood. 

For  commanding  the  circulatijm  through  an  aneu- 
rism in  order  to  bring  about  coagulation  of  its  contents, 
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it  is  contended  by  the  eminent  Italian  sui^eon,  Van- 
zetti,  that  digital  pressure  upon  the  trunk  that  feeds  it 
is  far  more  .certain  and  successful  than  the  pressure 
effected  by  any  of  the  mechanical  contrivances  invented 
for  this  puri)ose.* 

The  simplest  form  of  (ourniqttef,  or  garroi,  which 
is  the  next  variety  of  tempomry  pressure,  consists  of  a 
cord  or  sash  tied  around  a  limb  between  a  bleeding 
wound  and  the  heai't,  with  a  cane  (*r  drum-stick  in- 
serted between  it  and  the  skin,  so  that  the  leverage  in 
twisting  the  constricting  band  shall  produce  constric- 
tion of  the  limb  in  as  great  a  degi-ee  as  the  strength  of 
the  materials  will  permit. 

The  tourniquet  in  most  general  use  at  the  present 

Fm.  1. 


uv 


Tourniqaet. 


and 


was  invented  by  the  French  sur- 

"**    n  made  of  good  materials 

-I  fully  equal  to  any  of  the 
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numerous  substitutes  which  have  been  suggested  in  its 
place.  The  picture  shows  its  construction.  It  is  pro- 
vided with  a  screw-power,  by  means  of  which  it  can  \ye 
tightened  at  will.  A  tightly  rolled  bandage  of  suflS- 
cient  size  and  hardness,  applied  over  the  artery  to  be 
controlled  and  parallel  with  its  course,  makes  the  best 
pad. 

The  more  or  less  complete  strangulation  of  the  limb 
by  Petit's  tonmiquet,  and  the  consequent  olistruction 
to  return  of  venous  blood  toward  the  heart,  is  the  prac- 
tical defect  of  this  instrument,  which  is  otherwise  be- 
yond criticism.  Various  devices  have  Ijeen  tried  to 
remedy  this  defect,  mainly  by  confining  the  pressure  to 
the  artery  alone,  and  to  another  point  on  the  opposite 
side  of  the  limb  sus  a  point  d^appui,,  as  in  Chanidre's 
tourniquet,  used  in  France,  and  the  instrument  known 
as  Signorini's  tourniquet ;  but  these  are  both  insecure, 
and  liable  to  slip.  If  the  surgeon  \^-ill  employ  the 
means  already  indicated  to  drain  the  venous  blood  out 
of  the  limb  before  screwing  up  the  tounjiquet,  and  will 
remember  to  remove  the  instrument  promptly  as  soon 
as  he  has  secured  the  principal  arteries,  the  ordinary 
tourniquet  of  Petit  will  serve  his  purpose  well  and 
safely.  It  is  a  wise  precaution  never  to  undertake  a 
serious  operation  in  which  it  is  required  without  having 
a  duplicate  instrument  within  reach,  so  as  to  meet  the 
contingency  of  breakage ;  and  to  see,  also,  that  the 
webbing  is  sufficiently  stout  and  strong. 

The  well-knowni  German  surgeon,  Esmarch,  of  Kiel, 
proposed,  in  1873,  to  squeeze  all  the  blood  out  of  a  limb 
before  an  operation  upon  it  by  the  methodical  applica- 
tion of  a  stout  bandage  of  caoutchouc,  applied  from 
below  upward.  At  the  upper  limit  of  the  bandage  the 
limb  is  then  strang^ulated  l>y  a  sufficiently  powerful 
cord  of  caoutchouc  tubing,  aud  the  bandage  removed. 
The  limb  is  thus  left  in  a  literally  bloodless  condition, 
the  vencms  blood  being  squeezed  out  of  it  and  the  ar- 
terial supply  effectually  cut  off,  so  that  an  araj)Utation 
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or  a  dissection  can  be  undertaken  without  any  flow  of 
blcMxl  whatever — in  fact,  as  on  a  dead  body. 

This  ingenious  device  was  immediately  subjected  to 
trial  by  surgeons  in  all  parts  of  the  world,  and  is  al- 
ready proved  to  be  one  of  the  great  discoveries  of  sur- 
gery. It  has  been  demonstrated  that  a  whole  limb  can 
be  entirely  deprived  of  its  blood  supply  in  this  manner 
for  several  hours  without  danger  or  even  serious  incon- 
venience. Jfr.  Christopher  Heath,  of  London,  has  car- 
ried it  safely  to  foiur  and  a  half  hours,  and  Mr.  Barwell 
to  five  hours  ;  and,  in  an  exceptional  case  in  Crennany, 
the  bloodless  condition  was  kept  up  in  the  fore-arm 
and  part  of  the  arm,  in  a  boy,  for  no  less  thsL.n  fourteen 
consecutive  hoin-s,  for  recurring  hicmorrhage  from  a 
wound  of  the  hand,  which  was  permanently  arrested. 
(From  '*  Wiener  Mediz.  Wochenschr.,"  June  21, 1878, 
qnoted  in  Weir's  paper  on  "The  Elastic  Bandage  in 
the  Treatment  of  Aneurism,"  in  Hays's  "Journal," 
January,  1879.) 

The  phenomena  which  followed  the  prolonged  com- 
pression in  this  case  furnish  a  gomi  illustration  of  the 
dangers  which  are  liable  to  result  from  the  use  of  this 
device  if  carried  too  far.  "As  soon  as  the  bandage 
and  tubing  were  removed,"  it  is  stated  in  reference  to 
this  case,  "rapid  swelling  with  intense  redness  came 
on,  sharply  defined  at  the  constriction  produced  by  the 
tabing.  This  in  an  hour  took  on  the  appearance  of  an 
acute  diffused  inflammation,  and  was  associated  with  a 
motor  paralysis  in  the  hand  of  a  severe  degree.  Under 
the  use  of  cold  compresses  the  redness  and  swelling 
quickly  disappeared  in  from  three  to  five  days,  but  the 
paralj'sis  remained  for  two  or  tlu-ee  weeks"  (p.  41), 

Thus  for  one  or  two,  or  even  three  hours,  this  con- 
dition of  bloodlessness  may  be  kept  up  by  strangula- 
tion without  danger  of  serious  consequences,  and  the 
worst  results  from  keeping  it  up  longer  would  be  in- 
tense redne«s  from  congestion,  temjK>rary  paralysis 
from   pressure  on  nervous  tunks,   and  possibly  gan- 


68 


E.^MORRHAOE. 


giene,  for  the  escape  of  the  boy  whose  case  I  have 
quoted  was  certainly  exceptional,  and  could  not  be 
fairly  anticipated  iu  the  case  of  an  adult,  or  in  a  lower 
limb.  Id  the  cases  collected  by  Professor  Sands  ("  New 
York  Journal  of  Medicine,"  Januarj-,  1876)  for  the 
purpose  of  ascertaining  the  safety  of  this  mode  of  com- 
manding the  circulati».m,  there  was  one  in  which  ampu- 
tation was  done  in  the  bloodless  condition,  and  the 
Haps  subsequently  sloughed.  But  this  accident  is  lia- 
ble to  take  place  occasionally  under  ordinaiy  circum- 
stances. 

After  an  operation  by  Esmarch's  method,  and  when 
the  principal  arteries  have  l>een  tied  and  the  strangu- 
lating tubing  removed,  there  is,  not  infrequently,  quite 
free  capillary  oozdng ;  but  it  soon  subsides  under  the 
application  of  cold  and  slight  local  pressure.  This  has 
Ijeen  attributed  to  temporary  vaso-motor  paralysis.  No 
injurious  consequences  as  regards  the  subsequent  heal- 
ing process  have  been  observed  to  follow  the  use  of 
Esmarch's  method  ;  and,  on  the  whole,  it  is  to  be  re- 
garded as  a  most  valuable  addition  to  the  resources  of 
the  surgeon  in  controlling  hajmorrhage.  As  to  its  other 
applications,  such  as  for  the  cure  of  aneurism,  we  shall 
recur  to  them  later. 

After  grasping  the  facts  connected  with  this  great 
surgical  novelty,  it  seems  somewhat  trivial  to  speak  of 
the  ordinary  com^press  and  bandage  as  one  of  the  sys- 
tematic methods  of  aji plying  pressure  for  the  control  of 
bleeding ;  and  yet  this  is  the  time-honored  and  typical 
resource  of  the  surgeon,  of  which  Esmarch's  bandage  | 
is  only  a  modification.  The  compress  and  bandage  axe 
applicable  to  a  much  wider  range  of  cases,  and  are  al- 
ways at  hand,  at  least  for  temporary  use,  in  all  varieties 
of  surgical  injury,  whether  for  a  cut  linger  or  a  wound 
<if  a  large  artery. 

Here  a  case  occurs  to  me  in  which  the  late  Valentine 
Mott  iK'lieved  that  he  successfully  cured  a  wound  of 
the  aubclaviun  by  the  couipress  and  bandage  alone. 
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A  snrgeon  had  been  removing  a  glandnlar  tumor 
from  above  the  clavicle  at  ita  outer  half,  and  committed 
the  error,  against  which  I  have  already  warned  you,  of 
drawing  out  the  tumor  and  cutting  off  its  deep  connec- 
tions at  a  stroke.  This  is  a  keen  temptation  when  a 
dissection  becomes  deeper  than  had  been  anticipated, 
especially  when  it  is  leading  in  the  direction  of  a  large 
artery ;  but  for  this  very  reason  it  is  the  more  danger- 
ous. Large  arteries  are  seldom  dangerous  when  ap- 
proached cautiously  by  a  good  anatomist,  but  they  are 
to  be  treated  with  formal  respect. 

In  this  case,  however,  a  "fearful  gush"  followed  the 
last  stroke  of  the  knife,  and  the  wound  was  rapidly 
crammed  with  whatever  was  at  hand  ;  and,  while  an  as- 
sistant made  pressure  tipon  the  temporary  compresses, 
the  principal  sought  the  aid  of  counseL  On  his  arrival, 
the  great  surgeon  was  forced  to  admit,  on  the  evidence 
of  the  operator,  that  the  subclavian  had  been  wounded. 
As  it  was  impossible  to  make  pressure  upon  the  artery 
between  the  suspected  wound  and  the  heart  so  as  to 
permit  a  verification  of  the  fact  by  further  dissection 
and  inspection,  Mott  adopted  another  course.  He  cut 
up  a  fine,  dry  sponge  into  small  pieces,  and  then,  re- 
moving the  temporary  compresses  and  commanding  the 
bleeding  by  the  finger  by  pressing  the  trunk  of  the 
artery  against  the  first  rib,  he  placed  a  smaJl  piece  of 
the  s]x)nge  upon  the  point  from  which  the  blood  issued, 
another — a  little  larger — upon  this,  and  so  on,  using 
larger  pieces  successively  until  the  cavity  of  the  wound 
was  packed  fulL  Over  all  a  compress  of  folded  patent 
lint  was  place<l,  and  this  was  ret;iined  in  position  by 
what  is  known  as  a  spiva  bandage.  There  was  nu  njore 
bleeding. 

Tlie  outer  compresses  wore  carefully  taken  away 
during  the  second  week,  and  gradually  the  deeper 
pieoea  of  sponge,  as  they  became  saturated  with  pus. 
But  it  was  more  than  a  month  before  the  deepest  frag- 
ment of  sponge  was  finally  disengaged,  for  it  had  be- 
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come  surrounded  and  ronfined  by  gi-anulations  which 
had.  penetrated  its  i>oi-es.  After  this  the  granulations 
rapidly  filled  up  the  cavity  of  the  wound  and  the  cure 
was  complete. 

The  compress  employed  in  this  case  constituted  a 
variety  of  what  is  known  as  the  graduated  compress,  in 
whif^h  the  point  of  a  pyramid  is  kept  accurately  in  place 
by  the  pressure  made  by  a  bandage  applied  over  its  base. 

A  compress  may  be  made  of  lint,  oakum,  wool,  pre- 
I)ared  cotton,  or  any  cunvenient  material ;  and  its  wide 
range  of  application,  and  the  fact  that  the  materials  for 
this  dressing  are  always  at  hand,  will  keep  the  com- 
press and  bandage  always  in  popular  use.  It  w  often 
employed  to  control  arterial  bleeding  in  wounds  of  the 
palmar  or  plantar  arclies,  where  it  has  been  found  too 
difficult  to  reach  the  wounded  vessel  and  iipply  the 
ligatui-e.  But  pressure  effected  in  tliis  way  is  not  free 
from  the  danger  of  causing  gangrene  of  a  limb  by  de- 
priving it  too  completely  and  for  too  long  a  time  of  its 
supply  of  blood.  It  is  always  better  in  these  cases  to 
tie  the  wounded  artery  in  Ike  wound ;  and  now  that 
we  have  the  bloodless  method  of  Esmarch  at  our  com- 
mand, there  is  no  reason  for  being  satisfied  with  any 
temporary  expedient,  which  at  the  best,  in  wounds  of 
this  region,  are  uncertain.  In  searching  ft)r  a  bleeding 
artery  in  a  wound,  the  tourniquet  possesses  one  advan- 
tage over  Esmarch's  caoutchouc  bandage — namely,  that 
you  can  relax  it  at  will  and  immediately  screw  it  up 
again.  This  manoeuvre,  by  causing  a  momentary  spirt 
from  the  artery,  renders  its  position  more  easy  of  de- 
tection. 

Pressure  is  also  applied  in  surgery,  as  in  midwifery, 
by  means  of  the  tampon^  as  used  in  plugging  the  no»*J 
trils  behind  and  in  front  to  control  obstinate  episbixis  ; 
and  in  packing  lint  or  sponge  around  a  metallic  tube  to 
aiTest  bleeding  from  the  wound  after  the  lateral  opei-a- 
tion  of  lithotomy ;  or  in  plugging  tlie  rectum  by  the 
double  sponge  for  bleeding  at  its  outlet. 
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The  ligature,  the  most  important  of  all  the  surgical 
remedies  for  the  permanent  control  of  htemorrhage, 
ras  tiret  systematically  employed   and  popularized, 
ibout  the  year  1550,  by  Ambrose  Pare,  surgeon  to 
larles  IX,  known  as  "the  father  of  French  surgery." 
'Before  hLs  day  the  actual  cautery  was  the  main  reliance 
of  the  surgeon  for  the  control  of  arteiial  haemorrhage, 
in  operations  and  under  all  circumstances.     The  fur- 
;e  was  kindled  and  the  cautei-y-irons  i)ut  mi'O  the 
as  the  first  preparation  for  any  surgical  operation 
involving  flow  of  blood. 

At  first  common,  coarse,  hempen  thread  was  em- 

ployetl  for  ligatures,  with  little  regard  to  bulk.     The 

ends  of  the  threads  were  not  even  cut  off.    At  this 

period  wounds  were  rarely  allowed  to  heal  by  the  first 

^JDtention  ;  it  was  regarded  as  better  and  safer  surgery 

^B)  secure  their  healing  by  the  slower  process  of  granu- 

^Httpn,  and,  therefore,  the  presence  of  the  bulky  llga- 

^T^»  in  a  wound  wjis  not  regarded  as  a  disadvantage. 

The  bleeding  vessels  were  tied  tightly  in  the  wound ; 

the  bleeding  was  found  to  be  effectually  controlled  and 

the   vessel  eventually  obliterated,   the  tlireads  being 

enerally  thrown  off  without  assistance  as  healing  by 

inlation  was  accomplished. 

'Sometimes  the  wound  healed  over  a  ligature  before 

had  been  thrown  off,  as  in  John  Hunter's  first  case  of 

of  the  femoral  artery  for  aneurism,  as  late  as 

»nd  here,  as  almost  always  happens,  an  abscess 

formed  subsequently  to  bring  about  its  discharge. 

Some  years  ago  I  saw  in  the  Museum  of  the  Col- 

of  Surgeons  of  Dublin  a  preparation  of  the  parts 

iken  from  the  patient  in  whom  the  great  Irish  surgeon, 

ibrahnm  Colles,  tied  the  subclavian  artery,  in  1815,  for 

irism — the  first  instance  in  which  this  vessel  had 

tied  in  its  first  portion — and  both  ends  of  a  thick, 

)rd-Uke  ligature  were  still  hanging  from  the  artery  in 

le  neighborhood  of  a  great,  ragged  xilceration  in  its 
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As  late  as  1839,  Roux,  tbe  celebrated  surgeon  of  tlie 
Hdtel  Dieu  of  Paris,  employed  several  heavy,  tape-like 
lig<atiires  in  tying  the  primitive  carotid  for  aneurism. 

Jones,  an  original  English  observer  and  experi- 
menter, whose  classical  work  "On  Ilfemorrhage "  was 
published  in  1824,  first  accurately  demonstrated  the 
local  phenomena  which  follow  the  application  of  a 
ligature  to  an  artery,  and  the  several  steps  of  the  vital 
process  by  which  the  vessel,  in  successf  id  cases,  is  ob- 
literated by  it  without  loss  of  blood. 

These  steps  are  as  follows :  As  an  ordinary  ligature 
is  drawn  tightly  on  the  vessel,  its  soft  innermost  and 
middle  coats  are  cut  through  transversely,  and  curl  in- 
ward. Their  edges,  thus  approximated,  grow  together. 
The  blood  contained  in  the  artery  at  the  moment  of 
ligature  fonns  a  clot  which  extends  from 
the  approximated  cut  edges  of  the  ar- 
tery upward  to  the  lii-st  branch  given  off 
above  the  point  of  ligature.  This  clot 
frequently  contracts  adhesions  with  the 
cut  edges  of  the  interaal  coats,  and  also 
with  the  internal  surface  of  the  artery. 

Tlie  clot  has  been  regarded  as  an  im- 
portant factor  in  the  process  of  obliter- 
ation of  a  ligated  artery ;  but  this  proc- 
ess is  often  accomplished  withtiut  it, 
and  the  vessel  has  been  effectually  sealed 
by  the  simple  growing  together  of  the 
introverted  edges  of  the  divided  arterial 
coats. 

It  was  aftenvard  found,  mainly 
through  Jones's  experiments,  that  the 
process  of  obliteratiojiof  an  artery  by  a  ligature  fails 
less  frequently  the  smaller  the  size  of  the  ligature 
nj^Med  and  the  less  the  surrounding  parts  are  dis- 
turbed in  the  operation. 

The  ligature  is  finally  separated  and  thrown  off  from 
the  tied  ai'tery  by  the  following  process ;  The  jwriiitn 


Artery  ligated  in  the 
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bus ;  after  Fnriep, 


TREA  TMENT. 


of  the  vessel  constricted  by  the  ligature  has  been,  of 
course,  killed  by  the  strangulation,  and  a  minute  slough 
is  the  result.  This  slough  is  gradually  deta«'hed  by  the 
ulcerative  pnK'ess  from  the  living  tissues  with  which  it 
waa  continuous ;  and,  when  the  process  of  detachment 
is  completed,  the  ligature  falls  spontaneously,  or  can 
be  readily  pulled  away  from  its  connections,  and  the 
minute  slough,  comprising  all  the  coats  of  the  artery, 
will  be  found  embraced  in  its  loop. 

Thus,  an  artery  to  which  a  ligature  of  hemp  or  siUc 
or  wire  has  been  applied  tightly,  so  as  to  strangulate  it, 
is  not  i>nly  ohliteraied,  but  necessarili/  completely  di- 
vided or  cut  acrosfi. 

The  material  emjiloyed  for  a  ligattire  should  possess 
the  qualities  of  strength  in  small  compass,  and  flexi- 
bility. Our  tissues  tolera,te  best  the  contact  of  metallic 
and  of  animal  substances.  Hence  the  favor  enjoyed  by 
fine  silver  or  iron  wire,  silk,  and  catgut. 

W7icU  is  expect  ally  to  be  desired  is  a  material  that 
can  he  relied  upon  safely  to  occlvde  an  artery  witliovi 
interfering  with  the  quick  healing  of  a  icound.  Hemp- 
en thread  does  not  meet  these  conditions.  As  we  learn 
from  Hunter's  famous  case,  if  the  wound  heals  over  the 
foreign  substance,  an  abscess  must  form  later  to  float  it 
out  mid  finally  get  rid  of  it. 

I  don't  know  who  first  employed  silk  for  ligatures, 
but  its  superiority  over  thread  was  so  obvious  that  it 
has  been,  until  recently,  almost  universally  employed. 
Most  of  the  great  triumphs  in  the  surgery  of  the  larger 
arteries  have  been  gained  by  its  aid.  Valentine  Mott 
first  tied  the  arteria  innominata  in  1828,  and  had  suc- 
ressfnUy  cured  an  otherwise  inaccessible  aneiirism  by 
ligature  of  the  primitive  iliac  before  this  (in  1817),  and 
he  employed  silk  in  both  cases. 

But  the  silk  ligature,  although  an  obvious  improve- 
ment on  hempen  threiid,  had  also  certain  great  practical 
disadvantages.  Althouijh  an  animal  substance,  it  could 
oot  be  trusted  to  undergo  absorption  in  our  tissues,  and 
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it  has  been  found  necessary  to  keep  the  wound  from 
closing  entirely  for  one  or  two  weeks  at  least,  or  until 
separation  of  the  ligature  by  natural  process  has  been 
completed. 

The  presence  of  this  foreign  body,  or  of  a  numl^er 
of  such  foreign  bodies,  in  the  case  of  a  large  wound, 
such  as  an  amputation,  necessarily  prevents  entire  and 
prompt  union  throughout  the  whole  extent  of  the 
wound,  which,  in  their  absence,  might  in  many  cases 
take  place. 

Moreover,  each  hempen  or  silk  ligature  holds  in  its 
grasp  a  mass  of  dead  tissue — small,  to  be  sure,  but 
Ijossibly  rotten  and  offensi\e,  and,  as  we  have  since 
learned  to  believe,  fully  capable,  in  a  certain  pnipor- 
tion  of  cases,  of  poisoning  the  blood  by  septic  material 
capable  of  absorption  by  the  capillary  vessels  in  con- 
tact with  the  slough,  and  of  begetting  the  diseased 
condition  that  we  cull  septicceiiiUi. 

Veitch,  an  English  surgeon,  recognizing  the  advan- 
tage of  haA'ing  as  little  as  possible  of  the  foreign  ma- 
terial in  a  wound,  cut  oflp  one  end  r>f  the  ligature ;  but 
the  other  end  was  necessarily  left,  by  which  it  could 
be  pidled  away  when  fully  separated.  And  this  re- 
maining end  of  the  ligature  was  always  saturated  with 
putrid  pus,  lying  in  a  track  often  many  inches  in  length 
and  lined  by  a  granulating  surface  capable  of  absorbing. 

I  do  not  wish  to  leave  the  impression  on  your  minds 
that  the  knot  of  a  silken  ligature,  if  both  ends  are  cut 
off  and  the  wound  entirely  closed,  is  never  absorbed 
or  otherwise  disposed  of  than  by  creating  an  abscesa 
for  its  expulsion.  In  exceptional  cases,  when  both 
ends  of  the  ligature  have  been  cut  off,  it  has  done  its 
duty  in  stopping  the  bleeding,  and  has  never  afterward 
l)een  heard  of ;  but  this  result,  of  course,  can  never  be 
counted  on  with  certainty/  IheruU  is  substquent  in- 
JUimmntion  and  abscess. 

In  1848  I  removed  a  large  fibrous  ovarian  tumor 
from  a  young  woman,  and,  in  separating  some  omental 
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lliesions  from  the  surface  of  the  tumor,  there  was 
bleeding  at  several  points  of  the  omentum,  to  each  of 
which  it  became  necessary  to  apply  a  ligature.  I  used 
the  finest  tioss-silk,  and  cut  off  both  ends,  closing  the 
>doniinal  wound  entirely.  The  case  did  perfectly  well, 
id  the  ligatures  were  never  heard  from. 

Here,  in  my  opinion,  the  little  knots  became  encap- 
sulated, or  eiicystedy  a  result  which  not  ivfrequenUy 
luippens  when  a  foreign,  substance,  unirritating  in  its 
nature,  is  left  imbedded  in  our  tissues. 

The  explanation  of  this  phenomenon — which  has 
oft^u  taken  place  in  cases  in  which  bullets  have  been 
left  unextracted — is  as  follows :  ITie  gmnulations  which 
have  sjironted  around  the  intruding  substance,  instead 
of  furnishing  j)us  and  forming  an  abscess,  decelop  into 
fully  organized  connectim  tissue,  and  form  a  little 
sac  or  bag  around  it.  Thus  disposed  of,  the  foreign 
substam-e,  as  a  rule,  is  never  again  heard  from. 

A  ca.st^  was  reported  at  the  London  Pathological  So- 
ciety within  a  few  years  in  which  an  old  soldier  who 
died  in  one  <»f  the  hospitals  of  London  was  found  to 
have  an  oldfa.sliioned  musket-bullet — an  ounce-ball — 
encysted  in  the  cavity  of  his  chest,  which  bullet  he  had 
carried  there  since  the  battle  of  Waterloo. 

The  absence  of  irritating  qualities  in  the  extraneous 
substances  wliich  are  thus  encapsulated  is  a  noticeable 
feature  in  those  cases.  \Miere  the  foreign  substance  is 
rough  externally,  or  chemically  irritating — as  in  the 
ca.se  of  a  copper  bullet,  its  presence  excites  the  con- 
tinued formation  of  pus,  and  nothing  short  of  an  ab- 
scess can  be  expected  ;  and  it  is  to  be  under8t<K>d  that 
this  latter  result  is  the  rule. 

At  the  present  time,  while  the  claims  of  different 
mateiials  for  ligature  are  exciting  keen  discussion,  it  is 
"Well  to  keep  in  mind  all  that  can  be  said  for  and  against 
silk,  which  has  so  long  enjoyed  the  preference  of  sur- 
geons. 

It  has  been  urged  in  its  favor  that  ligatures  of  silk 
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or  thread  left  in  a  wound,  although  they  prevent  prompt 
healing  and  may  act  as  poisonous  foreign  bodies,  never- 
theless subserve  a  useful  purpose  by  pro\nding  ontleta 
for  drainage  of  fluids  from  thf  wound,  and  thus  hinder- 
iiig  the  fnnnation  of  deep  collections  of  pus.  This 
argument  has  had  a  certain  amount  of  force,  but  the 
statistics  of  success  in  rapid  and  safe  healing  are  at 
present  in  favor  of  metaUic  or,  still  better,  of  soluble, 
Substitutes  for  the  silk  ligatui-e,  with  drainage  by  sepa- 
rate means  and  devices  which  can  be  more  promptly 
dispensed  with  as  soon  as  theii*  object  is  accomplished. 

Metallic  mre  was  first  proposetL  as  a  material  for 
sutures  and  ligatures  by  a  French  surgeon  named  Le- 
monnier  (v,  Dupuytren,  "  Legons  orales"),  in  1829,  but  it 
was  not  brought  into  practically  successfixl  use  until 
twenty  years  later,  by  our  countryman,  Marion  Sims, 
in  connection  with  his  great  improvement  In  the  opera- 
tion for  vesico-vaginal  fistula.  It  was  soon  found  that 
the  tissues  would  heal  kindly  over  wire  ;  that  a  loop  of 
it  could  be  left  in  a  wound  mthout  an  abscess  follow- 
ing— a  result  obtainable  only  exceptionally  with  silk  ; 
that,  in  short,  the  surgeon  could  count  upon  its  becom- 
ing encapsulated. 

Our  countryman,  Benjamin  Howard,  took  advan- 
tage of  this  peculiarity  of  the  metallic  ligature,  and, 
by  some  ingenious  experiments  on  animals,  proved 
that  a  loop  of  fine  silver  wire  tJirown  around  an  artery 
so  loosely  as  not  to  dltide  its  inner  coats,  hut  merely 
to  obstruct  its  current — its  ends  being  cut  off  and  the 
edges  of  the  wound  entirely  closed  over  it — could  be 
relied  upon  to  obliterate  a  vessel  as  large  as  the  carotid 
of  a  donkey,  and  withovt  dividing  it.  He  found  that 
this  degree  of  obstrtiction  by  the  unirritating  metallic 
loop  would  bring  about  coagulation  up  to  the  first 
branch,  and,  finaUy,  permanent  closure  of  the  com- 
pressed trunk. 

The  celebrated  Simpson,  of  Edinburgh,  had  already 
arrived  at  the  same  result  by  means  of  temporary  com- 
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jireflsion  of  arteries  by  long  needles — the  method  since 
known  as  acupressure.  In  short,  this  latter  mode  of 
jjermanently  occlnding  arteries  was  a  fact  acquired  for 
science  even  befure  the  revival  of  metallic  sutures  by 
Marion  Sims,  and  Simpson  had  funnally  proposed  it  as 
a  substitute  for  the  ligature  in  1849.  It  is  well  to  recog- 
nize clearly  the  advantage  claimed  for  the  loose-wii'e 
loop  of  Howard,  and  for  the  acupressure  needle  of 
Simpson.  It  is  that  by  them  an  artery  may  be  safely 
and  i)ei-manently  occluded  withotil  acttud  division  of 
the  vessel.  As  a  safeguard  against  secondary  hemor- 
rhage, this  is  certainly  an  advantage. 

Neither  the  wire  loop,  however,  nor  acupressure,  has 
to  any  extent  taken  the  place  of  the  silk  ligature. 

Dr.  Jameson,  of  Baltimore,  and  Dr.  Wagner,  of 
Charleston,  under  the  inspiration  of  Physick,  of  Phila- 
deljihia,  had  formerly  tried  animal  ligatui-es  in  the 
fonii  of  the  split  sinew  of  the  deer,  in  the  hope  that 
this  pure,  white  fibrous  tissue  might  dissolve  or  disap- 
pear after  occluding  an  artery — so  that  the  ends  of  the 
ligatures  might  be  cut  off  and  the  wound  safely  and 
entirely  closed  over  them.  Professor  Agnew,  of  Phila- 
delphia, tells  ns  that  he  has  employed  the  same  material 
obtained  from  the  giraffe.  For  some  reason  these  white 
fibrous  tissue  threads,  the  trial  of  which  had  its  origin 
in  this  country,  have  not  been  generally  adopted. 

Meanwhile,  Mr.  Joseph  Lister,  formerly  of  the  Royal 
InJirnmry  of  Eilinburgh,  now  of  King's  College  Hos- 
pital of  London,  had  conceived  the  idea  of  accomplish- 
ing the  healing  of  wounds,  as  a  matter  of  certainty 
and  without  suppuration,  by  enveloping  them  in  a 
'"germ-killing'*''  medium.  Inspired  by  Pasteur's  dis- 
covery that  fermentation  was  due  to  the  action  of  mi- 
croscopic vegetable  parasites  present  in  great  numbers 
in  the  air,  he  assumed  that  the  same  cause  accounted 
for  the  festering  and  bad  beha\ior  of  aU  wounds ;  and 
strove  to  prevent  this  by  excluding  or  destroying  the 
germs  of  these  organisms.    His  experiments  date  back 
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to  1860,  and  were  so  promising  with  carbolic  acid — a 
substance  derived  from  foal-tar  by  destmotive  distilla- 
tion»  and  first  brought  into  notice  about  185<.) — that  he 
adopted  it  as  the  most  available  germicide.  Mr.  List^er 
at  first  saturated  silk  ligatures  with  carbolizod  wax, 
tied  his  arteries  with  ligatures  thus  prepared,  cut  off 
both  ends,  and  sealed  the  wound  with  the  carlxilic-acid 
dressing.  The  result  was  that  the  prepared  silk  did 
jiot  cause  abscess,  but  became  encapsulated.  Tliis  resul  t 
was  verified  by  Dr.  Eben  Watson  and  Professor  Flem- 
ing, of  Glasgow. 

But  Mr.  Lister,  after  several  years  of  patient  effort 
in  e.xi)erimenting  with  common  catf/ut,  succeeded  in  so 
preparing  this  substance,  without  any  sacrifice  of 
strength,  that  in  a  sh<»rt  time  after  its  applicaticm  to 
an  artery  it  will  blend  with  the  tissues  and  entirely  dis- 
appear. A  ligature  of  prepared  catgut  may  be  relied 
upon,  in  other  words,  effectually  to  occlude  an  artery 
for  a  sufficient  length  of  time  to  secure  coagulation  of 
its  blood  and  its  obliteration,  and  then  to  dissolve 
away  and  disappear  without  causing  the  division  of  the 
artery. 

Professor  Fleming's  published  experiments  demon- 
strate this  to  be  true.  He  liuried  fragments  of  prejjared 
catgut,  and  also  of  carbolized  silk,  in  recent  incisions 
into  the  tissues  of  dogs,  and,  after  some  days,  when  the 
wounds  had  healed,  he  killed  the  dogs  and  carefully 
examined  with  the  microscope  into  the  condition  of  the 
buried  materials.  Fragments  of  the  carbolized  silk 
could  still  be  distinguished  in  the  wound  after  complete 
cicatrization.  They  were  imbedded  in  embryonic  tis- 
sue— i.  e.,  in  granulation  cells — but  the  latter  presented 
no  appearance  of  assuming  the  character  of  pus ;  on 
the  Ciintrary,  they  were  obviously  undergoing  develop- 
ment into  connective  tissue  for  the  purpose  of  forming 
a  cyst  or  capsule  around  the  fragments.  How  the 
presence  of  carbolic  acid — the  germ-killer — in  these 
ligatures,  and  its  use  in  their  preparation,  tends  to  pre- 
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vent  suppuration,  will  be  explained  hereafter,  when  we 
come  to  stady  the  healing  of  wounds. 

As  for  the  prepared  catgut  ])uried  at  the  same  time, 
it«  outline  only  could  be  recognized  as  a  trace  of  trans- 
lucent material  presenting  the  shape  of  the  original 
fragment ;  and,  in  its  very  substance,  embryonic  cells 
coultl  Ije  readily  distinguished  in  process  of  growth 
and  development^ — as  in  a  blastema  or  bed  of  plastic 
ljTni)h.  Hence  it  may  be  said  that  the  prepared  cat- 
gut   LITERALLY   DISSOLVES    AWAY  AJfD    BLENDS   WITH 

TUK  TiasrES. 

After  this  striking  statement  it  would  seem  that  the 
desideratum  had  been  attained  as  to  the  best  materml 
f<tr  ligaiurcs.  With  prepared  catgut  ligatures  there 
are  no  longer  foreign  bodies  necessaiily  left  in  wounds 
to  prevent  their  consolidation  and  to  piison  the  blood. 
Pn)fessor  Lister  told  me  himself,  in  1870,  that  he  was 
willing  to  tie  the  innominate  artery  with  one  of  his 
preiKired  catgut  ligatures  and  cut  off  both  ends  of  it, 
in  full  confidence  that  the  wound  would  consolidate 
promptly,  without  suppunition,  under  pnij^er  dressing. 
Now,  in  such  an  event,  as  the  great  vessel  will  have 
been  obliterated  wiUiout  being  cut  through,  and  the 
ligature  will  have  blended  with  the  tissues  almost  as 
promptly,  the  great  danger  of  death  by  secondary 
hH;m<jrrh{ige  at  the  time  of  separation  of  the  ligature — 
which  ha-s  heretofore  caused  the  failure  of  this  opera- 
tion— will  be  certainly  Cvscaped. 

Sufficient  success  has  been  attained  since  this  date 
in  the  use  of  the  prepared  catgut  ligature  for  the  oblit- 
eration of  lai^e  arteries  to  justify  Lister's  confidence. 

The  catgut  is  prepar»?d  by  being  soaked  for  a  few 
days  in  a  solution  of  carbolic  acid  in  sweet  oil,  with  the 
additirm  of  a  small  amcmnt  of  chromic  acid.  It  is 
(^me<l  that  the  latter  i-enders  the  catgut  plialde  with- 
out diminishing  its  strength,  and  deprives  it  of  all  ten- 
dency to  be<ronie  untied  when  phiced  around  an  artery. 

Cases  have  been  recorded  showing  that  the  catgut 
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ligature  has  proved  inefficient,  that  it  has  dissolved 
away  before  the  ligated  artery  has  had  time  to  become 
safely  obU teratoid,  and,  the  tempomiily  interrupted 
current  becoming  re-established,  haemorrhage  has  fol- 
lowed with  a  fatal  result. 

I  am  able  to  state,  however,  that  these  cases  of  fail- 
ure, which  occun-ed  before  the  latest  improvements  in 
the  preparation  of  ligatures,  have  become  less  frequent, 
and  that  the  catgut  ligatures,  as  now  prepared,  seem  to 
be  steadily  growing  into  the  confidence  of  operating 
Burgeons.  Although  they  are  being  constantly  more 
generally  employed,  we  hear  of  few,  if  any,  unsatiafac- 
tory  cases. 

For  convenience  of  applying  ligatures  in  a  wound, 
the  forceps  vcix(\.  U'lmeulum  are  emploj'ed  to  seize  and 
draw  out  the  bleeding  vess«jl  from  the  surrounding 
parts,  so  that  the  strand  of  silk  or  catgut  may  be 
thrown  around  it  separately  and  accurately.  The  liga- 
ture should  be  tied  with  moderate  and  careful  tight- 
ness, and  by  a  square  knot  that  will  not  slip,  cutting 
off  one  end  of  the  ligatui'e  if  of  silk,  and  both  ends 
if  of  prepared  catgut. 

Although  carbolized  silk  tends  to  become  encysted 
more  readily  than  the  ligature  of  unprepared  silk,  we 
hare  not  sufficient  evidence  of  the  cert;iinty  of  this  re- 
sult to  warrant  cutting  off  both  its  ends,  as  a  rule. 

Artery  forceps  should  meet  accurately  at  their 
points,  which  are  roiighened  within,  or  provided  with 
teeth,  to  prevent  slii>ping ;  outside  they  should  present, 
when  closed,  a  smooth,  conical  surface,  tapering  to  a 
point,  off  which  the  knotted  loop  of  a  ligature  may 
readily  slip  on  to  the  artery  which  is  being  held  between 
their  t^^th,  so  as  not  Xf*  include  thu  point  of  the  for- 
ceps when  tied,  A  slide,  or  spring  catch,  by  means  of 
which  the  forceps  may  be  securely  locked  upon  the 
artery,  is  very  useful,  especially  when  assistants 
wanting. 

It  is  desirable  to  include  as  little  of  the  surrounding 
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tissnes  as  possible  in  tUe  knot  of  a  ligature  along  T^ith 
the  artery. 

Sometimes  the  exact  bleeding- point  can  not  be  made 
out  on  the  surface  of  a  wound,  or  the  arterial  orifice 
can  not  be  disringxiished,  and  the  vessel  can  not  be 
drawn  out  by  the  forceps ;  or  the  surrounding  tissues 
are  so  friable  that  they  give  way  under  the  sharp  bite 
of  the  forceps ;  or  they  are,  perhaps,  too  dense  and 
ligamentous  to  be  picked  up  by  them.  Here  the  tenacu- 
lum is  useful  to  transfix  a  little  mass  of  tissue  and 
draw  it  out  so  as  to  present  a  sort  of  pedicle  around 
which  a  ligature  may  be  thrown,  and  then  tied  tightly, 
after  which  the  tenaculum  is  withdrawn. 

Where  the  unjdelding  rigidity  of  white  fibrous  tis- 
sue, as  of  tendon  or  intermuscular  septum,  prevents  a 
ligature  thus  applied  from  holding,  the  tenaculum  may 
be  replaced  by  an  ordinary  straight  suture-needle, 
threaded  with  sUk  or  wire,  to  furnish  means  for  its  sub- 
sequent withdrawal,  and  over  and  around  this  needle  a 
ligature  may  be  tied — the  whole  being  left  in  i)Iace. 
Or  a  mass  of  tissue,  including  the  bleeding- point — where 
it  can  not  be  isolated — may  be  transfixed  by  a  needle, 
straight  or  curved,  but  carrying  a  double  ligature  in  its 
eye ;  the  needle  is  then  cut  loose  and  one  of  the  liga- 
tures tied  tightly  around  each  half  of  its  base. 

It  sometimes  happens,  in  amputating  the  limb  of  an 
elderly  person,  that  you  will  meet  with  an  artery — gen- 
erally one  of  the  tibials — so  thoroughly  degenerated  by 
calcifiration  of  its  coats  as  to  crackle  and  give  way 
under  the  constriction  of  a  ligature.  In  this  case  a 
little  conical  plug  of  soft  wood  may  be  fashioned  off- 
hand, a  ligature  attached  t^)  its  base,  an<l  its  point  in- 
serted into  the  gaping  mouth  of  the  artery  with  force 
enough  to  retain  it  in  place.  I  employed  this  device 
with  sTiccess  in  amputating  below  the  knee,  in  an  old 
lady,  for  senile  gangrene  of  the  foot  which  had  limited 
itself  at  mid-leg,  and  she  made  a  good  recovery. 

In  closing  a  wound,  all  the  ends  of  insoluble  (i.  e., 
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silk)  ligatures  applied  to  its  arteries  should  be  brought 
out  either  separately,  in  pan:els,  or  in  mass,  by  the 
shortest  and  most  direct  routes,  their  possible  use  in 
draining  fluids  from  the  deeper  parts  of  the  wound  being 
always  kept  in  view  ;  and  their  iwiuts  of  exit — in  order 
to  facilitate  this  desirable  end — should  be  located,  as 
far  as  may  be  feasible,  in  depending  positions. 

As  I  have  already  mentioned,  this  is  not  the  most 
desirable  method  of  drainage,  but  it  should  not  be  lost 
sight  of  when  ligature-ends  are  necessarily  present. 

It  is  even  advisable  sometimes  to  secure  a  depend- 
ing outlet  for  both  ligatures  and  drainage  by  making 
a  new  opening  especially  for  this  purpose  through  the 
substance  of  a  flap,  or  through  one  of  the  walls  of  a 
wound,  bringing  all  the  ligatures  through  this  outlet 
and  closing  the  wound  itself  accurately. 

The  ends  of  insoluble  ligatures,  as  I  have  already 
shown,  are  ready  to  come  away  as  soon  as  the  dead 
portion  of  the  vessel — that  wliich  has  been  constricted 
by  them — is  thrown  oti  by  the  process  of  ulceration  and 
granulation  in  its  adjacent  portions ;  i.  e.,  as  soon  as 
the  ligated  vessel  has  been  completely  cut  through  and 
severed  from  its  connections.  In  a  small  artery  this 
process  is  accomplished  in  a  week,  and  in  an  artery  of 
the  largest  size  in  about  double  this  time. 

The  exact  moment  at  which  the  ligature  becomes 
thus  separated  and  ready  to  be  withdrawn  can  only  be 
determined  l>y  gentle  trials  in  the  way  of  traction,  be- 
ginning in  from  a  week  to  ten  days,  according  to  the 
time  of  life  and  the  .size  of  the  artery.  If  a  ligature 
upon  an  arteiy  of  moderate  size — a  tibial,  for  example- 
resist  modemte  traction  after  a  fortnight,  it  should  be 
jerked  away  by  force,  or  attached  to  a  caoutchouc  band 
so  as  to  be  subject-ed  to  constant  traction.  Tlie  solid 
and  i)ernjanent  closure  of  the  artery  will  have  been 
certainly  effected  in  a  fortnight,  and  the  extra  tenacity 
with  which  the  ligature  holds  on  is  probably  due  to  the 
inclusion  of  some  white  tibrous  tissue  in  the  knot 
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>und  the  artery — ^and  this  sort  of  tissue  is  very  slow 

dissolve,  even  after  it  has  died. 

For  an  artery  of  larger  size  three  weeks  might  be 
allowed.  A  ligature,  if  left  too  long  upon  an  artery, 
is  liable  to  become  rotten,  and  to  break  in  the  wound 
rhen  finally  jerked  away.  ThLs  accident  might  be  fol- 
>wed  by  prompt  closure  of  the  track  in  which  the 
ligature  had  been  lodged ;  but  later  an  abscess  would 
be  likely  to  form,  and,  with  its  contents,  the  portion  of 
ligature  left  behind  would  be  finally  floated  out. 

If  soluble  catgut  comes  permanently  into  general 
use  for  lig-atures,  as  seems  likely  at  present,  many  of 
Jhese  considerations  will  lose  their  force. 

There  are  resourres  at  ike  command  of  the  surgeon 

conlrol  bleeding  from  an  artery  so  deeply  situated 
in  a  icound  that  a  ligature  can  not  be  apjdied  vpan  it. 
Among  these  I  may  mention  small  clamps  of  sheet- 
lead,  or  split  shot,  or  the  little  spring  clam]>s  known  as 
serres-fines^  or  larger  steel  forceps  so  constructed  as  to 
remain  closed  with  a  certain  amount  of  force  when 
placed  in  position. 

These  latter  contrivances  possess  an  additional  value. 
They  take  the  place  of  assistants  in  an  extensive  or 

lious  operation,  holding  vessels  safely  until  the  sur- 

>n  is  re^idy  at  his  leisure  to  apply  ligatures  to  them. 

bleeding  from  bone,  as  after  an  amputation,  the  de- 
ice  of  stuffing  the  hole  with  pieces  of  prepared  catgut 
It  from  a  ligature  has  succeeded. 

Before  lending  the  subject  of  the  ligature,  by  far  the 
lost  important  of  the  surgical  hjcmostatics,  it  will  be 

ifitable  to  make  a  brief  summary  of  the  diflferent  cir- 
cumstances under  which  this  valuable  remedy  is  em- 
loyed  in  surgery,  and  of  all  that  is  known  concerning 

mode  of  action.    These  remarks  will  apply  equally 

the  ligature  of  prepared  catgut  and  to  ligatures  of 
rilk  nr  other  materials. 

Erichsen  tells  us  that  ligatures  of  thread  were  ap- 
iod  to  bleeding  arteries,  under  exceptional  ciicum- 
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stances,  by  iEtius,  a  Roman  surgeon  of  the  fifth  century. 
It  was  a  thousand  years  later  that  Ambrose  Pa:6  gen- 
eralized its  use,  as  a  substitute  for  the  red-hot  iron,  by 
tying  the  ends  of  cut  vessels  in  a  wound,  as  the  habitual 
resource  for  controlling  haimorrhage.  But  the  useful- 
ness of  the  ligature  as  a  surgical  remedy  was  vastly  in- 
creased by  Uunter  more  than  two  centuries  afterward, 
when  he  first  applied  it  to  the  continuity  of  an  arterial 
tnink  for  the  cure  of  aneurism.  This  bold  and  original 
achievement,  by  its  wonderfid  success,  opened  up  new 
uses  for  a  remedy  wliich  was  already  growing  old  :  uses 
as  a  remedy  for  disease  ;  for  cutting  off  the  supply  of 
blood  to  growing  tumors  other  than  aneurisms — e.  g., 
vascular  and  cancerous  tumors — so  as  to  starve  them 
out  by  cutting  off  their  sources  of  nourishment ;  to 
diminish  the  loss  of  blood  during  the  removal  of  vascu- 
lar tumors  when  sufficiently  accessible  to  warrant  the 
use  of  the  knife  for  this  purpose ;  and  it  has  even  been 
employed  as  a  remedy  to  lessen  the  afliux  of  blood  to 
parts  threatened  with  destructive  inflammation. 

These  additions  to  the  scope  of  the  ligature  as  a 
surgical  remedy  are  projwirly  mentioned  here,  for  they 
throw  new  light  upon  the  way  in  which  it  acts  in  stop- 
ping the  bleeding  from  ai-teiies  in  a  wound  by  illustra- 
ting the  effects  produced  upon  what  is  called  the  col- 
lateral circulation  of  a  part  by  tying  a  neighboring 
artery  in  its  continuity. 

Thus,  for  example,  it  is  an  important  canon  of  sur- 
gery that  in  a  wound  a  ligature  should  be  applied  to 
hoth  end^  of  every  artery  large  enough  to  liave  a  name, 
whether  partially  or  completely  divided.  Esjiecially  if 
the  vessel  be  only  partially  divided,  a  ligature  is  to  be 
applied  on  hotJi  ftid€S  of  the  lesion  in  its  walls — i.  e.,  on 
the  distal  as  well  as  the  cardiac  aspect  of  the  arterial 
wound — and  then  the  division  of  the  artery  is  to  be 
completed  between  the  two  ligatures.  I  have  already 
related  a  hospital  case  in  which  this  was  done.  To 
illustrate  further  this  important  rule,  which  demands 
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the  ligature  of  both  ends  of  a  wounded  artery,  I  will 
cite  another  case  recorded  by  Sir  William  Lawrence. 

A  man  was  wounded  in  a  brawl,  and  left  fainting 
and  half  dead  on  the  street.    When  found  and  cared 
a  wound  was  discovered  involving  the  brachial 
ry;  a  ligatore  was  applied  to  the  upper  end  of 
this  vessel  and  the  man  sent  to  a  hospital.    On  aiTival, 
he  was  found  excessively  exhausted  and  exsanguine. 
The  artery  was  found  tied  in  the  wound,  and  there 
was  no  bleeding.     He  wa.s  put  to  l^ed  and  cordials  ad- 
ministered.    Some  hours  afterward,  while  sleeping,  it 
was  discovered  that  free  bleeding  had  come  on  again 
from  the  wound.     The  nurse  summoned  the  house 
8Ui:geon,  who  found  a  free  flow  of  dark-colored  blood 
)m  the  distal  end  of  the  divided  bracliiul  artery — 
ot   the    end  which    had    been    tied,   but  the  distal 
end.    After  some  delay  a  ligature  was  applied  at  this 
point  and  the  bleetling  arrested  ;  but  the  patient  was 
^^o  much  exhausted  by  the  second  hjemorrhage  that  he 
iled  to  rally,  and  died  in  a  few  hours. 
This  case  illustrates  the  fatal  consequences  of  not 
applying  a  ligature  to  the  distal  as  well  as  to  the  proxi- 
mal end  of  a  divided  artery,  and  it  explains  the  rule  of 
^^argery,  just  enunciated,  which  requires  that  a  ligature 
^■te  applied  to  botJi  end^  of  every  artenj  wounded  in  its 
^^ontinuity,  whether  it  be  completely  divided  or  not, 
^lehether  it  bleed  or  not.     If  there  is  no  bleeding  from 
the  distal  en<l,  it  must  be  searched  for  and  tied  aU  the 
asme ;  otherwise  the  wound  is  not  safe. 

It  is  hardly  necessary  to  explain  to  you  that  the 

iximal  end  of  a  divided  artery  means  the  end  nearest 

heart ;  but  it  may  be  as  well  to  emphasize  the  fact 

monstrated  in  the  case  just  cited,  namely,  tht\t  fitnl 

morrhitfje  may  take  place  from  its  distal  end.   This 

istal  h.-emorrhage  has  its  source  in  what  is  known  as 

e  collateral  circulation — i.  e.,  the  circulation  kept  up 

rough   the    inosculations  which   exist  between  the 

ches  given  off  by  the  wounded  trunk  ahoce  the 
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wound  and  those  given  off  by  the  same  trunk  heloto 
the  wound. 

When  the  circiilation  is  inteiTupted  through  the 
main  tnmk  of  an  aTtery,  the  bkuid  thus  diverted  from 

its  natural  channel  ul- 
timafely  reaches  its 
destination  by  travers- 
ing these  inf)sculating 
branches.  Notice  that 
the  current  thi-ough  the 
lower  set  of  branches 
is  retrograde^  because 
the  blood  flows  back- 
ward through  them  in- 
to the  main  trunk  be- 
low the  point  of  in- 
terruption. These  in- 
o.«)culating  branches  of 
the  wounded  artery,  or 
of  the  vessel  ligated  in 
its  continuity,  aa  for 
the  cure  of  aneurism, 
constitute,  therefore, 
its  collateral  eircula- 

iioii.  The  blood  reaches 

I/'/  the    lower    end    of    a 

limb — as,  for  example, 
when  the  brachial  has 
been  tied  —  somewhat 
slowly  through  these  collateral  channels  ;  more  slow- 
ly, of  course,  if  the  action  of  the  heart  has  been  weak- 
ened by  previous  loss  of  blood  ;  antl  when  it  reaches 
the  main  trunk  below  the  point  of  ligature,  it  flows 
most  readily  in  the  direction  in  which  there  is  the 
least  resistance.  This  is  obviously  backward,  through 
the  main  trunk,  and  thus  it  escapes  through  the 
distal  fipening — unless  that  opening  has  been  sealed 
by  a  ligature.      This  was  the  source  of  the  second 
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in  the  case  related  by  Law- 


and 
rence. 

^H  If  the  distal  end  of  the  divided  artery  has  been  tied 
^Kby  a  wise  and  provident  surgeon,  then  the  blood 
^■KTought  back  through  the  collateral  channels  ia  carried 
^rmward  through  the  main  trunk,  beyond  the  point  of 
ligature,  in  the  normal  route  of  the  circulation,  to  its 
^plestination. 

^^     The  phenomena  attending  this  effort  to  keep  up  the 

blood  supply  of  a  limb  when  the  flow  through  its  main 

trunk  has  been  obstructed  are  of  grea.t  interest  to  the 

soi^geon.    Tt  is  obviously  a  conservative  effort.     If  it 

L  were  not  accomplished,  every  limb  In  whi<*h  the  main 

^mrterial  trunk  has  been  obstructed  would  fall  into  gan- 

^Krene.    This  catastrophe  was  assumed  by  the  older  sur- 

^fceons  to  be  a  necessary  consequence  of  an  interruption 

Kof  the  arterial  current  through  the  main  trunk  of  a 

limb.    The  process  by  which  its  function  is  kept  up  by 

^_the  establishment  of  a  collateral  circulation  was  not 

^kliiderstood  before  John  Hunter  began  to  tie  great  arte- 

^■toin  their  continuity  for  the  cure  of  aneurism.     This 

^^fel  the  great  practical  achievement  of  his  genius.     His 

predecessors  hesitated  to  do  what  he  did  because  they 

feare<l  gangrene,  becaxise  they  did  not  realize  the  extent 

»f  nature's  resources  in  this  matter  of  collateral  circu- 

ition.     Hunter  gained  his  knowledge  of  nature's  ways 

>y  experiments  on  animals.     These  experiments  have 

?n  largely  repeated,  and  their  results  in  men  as  well 

in  nnimals  have  become  a  part  of  our  knowledge, 

imstituting  no  unimj>ortant  part  of  the  science  of  sur- 

»ry. 

From  what  I  have  said  concerning  the  collateral  cir- 

ilation,  you  wiU  now  understand  why  the  flow  of  blood 

>m  the  distal  end  of  a  divided  or  wounded  artery  is 

low  and  gradual,  and  why  it  has  not  the  arterial  jet 

ad  impulse ;  and  also  why  it  is  darker  in  color,  like 

Venous  blood — for  which,  in  fact,  it  is  somewhat  liable 

be  mistaken.   It  has  come  a  long  way  around  t hrough 
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the  tissues,  and  has  lost  some  of  its  oxygen.  But  you 
will  i-ecognize  also  that,  although  slow,  it  is  sxu-e  ;  that 
the  circulation  is  certain  to  be  re-established  unless  the 
I)art  falls  into  gangi'ene ;  and  that  when  it  is  re-estab- 
lished there  will  be  an  escape  of  blood  from  the  distal 
ends  of  arterial  trunks  unless  previously  sealed  by  the 
efforts  of  nature,  or  prevented  by  the  ligature. 

Our  summary  of  the  uses  of  the  ligature  is  now 
readOy  completed.  It  is  to  be  applied  :  1,  To  the  end 
of  every  lecognized  artery  divided  in  amputating  a  limb, 
and  also  to  those  whicli  give  blood  after  the  operation 
is  completed  and  the  tourniquet  removed.  2.  To  both 
ends  of  every  artery  partially  or  completely  divided 
which  can  be  made  to  bleed  in  a  wound — e.  g.,  in  an 
ordinary  surgical  wound,  as,  for  example,  that  made  in 
removing  a  tumor,  where  every  vessel  that  emits  a  jet 
is  to  be  caught  and  tied ;  at  once  when  the  tumor  is 
large  or  vascular;  after  its  removal  if  small.  3.  To 
both  ends  of  every  artery  large  enough  to  have  a  name, 
whether  partially  or  completely  divided,  or  whether 
bleeding  or  not.  4.  To  the  continuity  of  an  unwounded 
artery  when  it  is  desired  to  arrest  its  stream  ;  as  for  the 
cure  of  aneurism ;  for  cutting  off  the  arterial  supjily 
from  a  pniwing  tumor  ;  for  the  puriinse  of  diminishing 
the  hajnujrrhage  <luring  the  removal  of  a  tumor — in 
which  case  the  oi)erati<m  for  removal  must  be  done  im- 
mediately after  tying  the  artery  and  before  the  col- 
latend  circulation  has  become  established  ;  and,  finally 
(5),  for  lessening  the  afflux  of  blood  to  inflamed  parts. 
Of  each  of  these  applications  of  the  ligature  we  shall 
meet  with  examples  hereafter. 

Having  finished  with  the  ligature,  which  is  certainly 
the  most  efficient  and  the  most  widely  employed  of  all 
the  surgical  resources  for  controlling  the  flow  of  blood, 
we  shall  devote  a  few  words  to  aciipressure. 

Acupressure  is  the  name  given  by  Sir  James  Simp- 
son to  the  method  which  he  proposed  as  a  substitute 
for  the  ligature  as  a  mechanical  remedy  for  bleeding 
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arteries.  As  the  name  implies,  this  method  consists  in 
applying  pressure  across  an  arterial  trunk  by  means  of 
a  steel  needle,  by  taking  a  purchase,  as  it  were,  from 
the  adjacent  tissues.  The  needle,  which  may  be  five  or 
six  inches  long,  wuth  a  solid  head,  is  quilted  into  the 
tissues  so  as  to  firmly  compress  an  artery,  just  as  a  pin 
is  employed  to  confine  a  llower-stem  in  contact  with  the 
lappel  of  a  coat. 

In  this  de\-ice  advantage  is  taken  of  the  tolerance 
by  the  linng  tissue,s  of  metallic  contact,  and  also  of  the 
certainty  with  which  it  has  been  proved  that  an  artery 
may  be  obliterated  in  a  Umited  time  by  accurate  press- 
ure competent  to  arrest  the  flow  of  blood  through  it, 
even  though  its  inner  coats  liave  not  been  divided. 

The  advantages  of  this  method  of  occluding  arteries 
— say,  in  an  amputation — are  that  the  needles  can  he 
withdrawn  in  from  one  to  three  days  without  having 
caused  suppuration,  that  the  arteries  subjected  to  press- 
ure are  certain  to  be  obliterated,  and  that  the  prompt 
consolidation  of  the  wound  is  unimpeded  by  the  pres- 
ence of  any  foreign  body. 

Several  modifications  of  the  mode  of  applying  the 
needlea  have  been  demised,  smaller  needles  with  eyes 
carrying  fine  iron  wire  to  facilitate  their  withdrawal 
being  substituted  under  vaiying  circumstances  for  the 
longer  solid  needles. 

Acupressure  has  been  largely  tried,  more  extensively 
in  ScotJand,  where  Dr.  Pirrie,  of  Aberdeen,  has  been 
its  strongest  advocate.  S<jme  of  its  varieties  will  no 
doubt  continue  in  use,  but  the  princij^al  argument  in 
its  favor,  which  was  based  on  the  defects  of  the  silk 
ligature,  has  lost  it.s  force  since  the  introduction  of  the 
prepared  catgut,  which  is  more  simple  and  easy  of  ap- 
plication, and  accomplishes  the  same  ends  with  equal 
certainty — these  ends  being  the  occlusion  of  art^eriea 
wtlhout  cavsing  supp^iration  and  without  leading 
foreign  fuhmtances  in  a  inouiuJ  to  interfere  with  rapid 
heeding.    I  have  tried  acupressure,  and  can  confirm  all 
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that  was  claimed  for  it  before  prepared  catgat 
into  use.  Where  a  surgeon  lacks  competent  assistants 
to  tie  arteiies  for  liim^  a  supply  of  straight  suture- 
needles  and  fine  iron  or  silver  wire  adds  materially  t<i 
his  resources. 

The  greater  tolerance  of  the  contact  of  metal  on  the 
part  of  the  tissues  remains  as  a  fact  acquired  for  sur- 
gical science.  This  useful  knowledge  has  many  appli- 
cations in  surgery  outside  of  haemostatics. 

Acupressure,  to  conclude  what  I  have  to  say  about  it, 
has  not  advanced  in  general  use.  It  stands  about  where 
it  did  five  yeai-s  after  its  first  introduction  thirty  years 
ago.  The  ligature  yet  holds  its  place  as  the  gi'eat  sur- 
gical remedy  for  arterial  hfemorrhage.  The  objections 
against  the  ligature  of  silk  were  somewhat  overstated 
and  exaggerated  by  the  earlier  advocates  of  acupres- 
sure, and,  in  the  natural  reaction  against  this  error, 
acupressure  lost  ground. 

When  pyaemia,  erj'sipela.s,  and  the  septic  diseases 
have  been  prevalent  in  hospitals,  threatening  danger  to 
suppurating  wounds,  the  wounds  treated  by  acupress- 
ure, in  my  experience,  have  not  been  found  to  escape. 
And,  when  these  malign  influences  are  absent,  the 
greater  or  less  value  of  silk  ligatures  in  draining  a 
wound  c«mnterbalauces,  in  the  opinion  of  many  prac- 
tical surgeons,  the  advantages  of  early  and  entire  union 
in  a  large  class  of  cases. 

Ihrsioii  is  a  mode  of  sealing  up  the  open  end  of  an 
artery  which  has  been  cut  across  by  forcibly  twisting 
the  vessel  upon  itself.  This  method  was  popularizetl 
by  the  French  surgeon  Amussat,  after  a  very  thorough 
series  of  experiments  on  animals,  in  1829. 

Torsion  is  l)e8t  accomplished,  according  to  this  sur- 
geon, by  means  of  two  pairs  of  forceps,  the  artery  being 
seized  by  a  cut  end  and  drawn  out  by  one  pair  of  for- 
ceps fumLshed  with  a  spring  or  catch,  and  then  grasped 
transversely,  a  half  inch  or  so  above,  by  the  other, 
after  which  the  first  iwir  of  forceps  is  rotated  three  or 
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four  times  on  its  long  axis.  By  this  manoeuvre  the 
internal  and  middle  tunics  of  the  artery  are  torn  across, 
so  that  they  retiuct  and  curl  inward  in  such  a  manner 
as  to  plug  the  caliber  of  the  vessel,  while  the  more  un- 
yielding outer  fibrous  coat  is  so  twisted  npon  itself, 
and  its  component  fibers  are  so  pressed  and  felted  to- 
gether, that  they  effectually  complete  the  vessel's  occlu- 
sion. In  Amussat's  experiments  on  dogs  he  attempted 
in  vain  to  force  water,  by  means  of  a  powerful  syringe, 
through  sxrteries  which  had  been  subjected  to  the  pro- 
cess of  torsion.  Vessels  of  the  size  of  the  axillary  and 
femoral  arteries  have  been  successfully  sealed  by  tor- 
sion in  man  ;  and  for  vessels  of  the  size  of  the  radial 
and  under,  it  has  been  extensively  proved  by  the  test 
of  clinical  exiHjrience  to  be  a  safe  and  sure  means  of 
closing  an  artery. 

The  ultimate  obliteration  of  the  ttvisted  vessel  is 
accomplished  by  the  exudation  of  plastic  lymph  fi-om 
the  lacerated  surfaces ;  by  this  they  are  consolidated, 
and  the  plastic  lymph  is  finally  organized  and  devel- 
oped into  connective  tissue,  or  that  form  of  it  which  is 
known  as  cicatrical  tissue. 

Torsion  is  applicable  oiily  to  arteries  which  have 
been  divided  across  completely,  as  in  a  wound  left  by 
amputation.  The  advantage  has  been  claimed  for  this 
ha?mostatio  method  that  it  leaves  no  foreign  matter  in 
a  wound  to  interfere  with  its  entire  closure  and  prompt 
union.  But  the  end  of  an  artery  has  l)een  so  nearly 
twisted  off  as  to  cause  its  death,  in  which  case  there 
would  be  a  slough  in  the  wound,  or  pus  might  form  at 
the  seat  of  laceration ;  and  in  some  rare  cases  torsion 
does  not  stop  the  bleeding,  and  the  ligature  is  required 
after  all.  Moreover,  it  takes  more  time  often  to  twist 
an  arterj'  of  any  size  than  to  tie  it.  Hence,  although 
largely  tried  fi>r  fifty  years,  this  method  has  not  taken 
the  place  of  the  ligature.  It  is  mostly  employed  to 
arrest  the  fiow  f rom  smaller  arteries  during  the  prog- 
ress of  an  opei-ation — to  save  time  and  prevent  masking 
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of  parts  by  sealing  arteries  which  would  gradually 
close  themselves  if  let  alone  ;  and  it  is  rarely  applied  to 
ai'teries  of  any  considerable  siae.  If  carbolized  cat^t 
ligatures  prove  ultimately  reliable  for  general  applica- 
tion, torsion  of  arteries  will  be  still  less  used  in  the 
future. 

As  an  American  modification  of  torsion,  Dr.  Fleet 
Speir,  of  Brooklyn,  has  devised  an  ingenious  artery 
constrictor,  which  can  be  applied  upon  the  continuity 
of  an  artf  ry  so  as  to  divide  its  middle  and  inner  coats, 
and  then  to  invaginate  the  extenial  coat  of  the  artery 
within  the  tube  of  the  constricting  instrument  to  a  suf- 
ficient extent  to  roll  up  the  two  inner  arterial  tunics 
into  an  impassable  barrier  equally  efficient  with  that 
produced  by  the  method  of  torsion.  After  this,  the  in- 
strument is  withdrawn  and  the  wound  closed.  This 
ingenious  device  has  been  successfully  applied  to  the 
carotid  three  times,  to  the  femoral  and  the  brachial, 
earh  oncf ;  in  each  instance  it  has  caused  obUteration 
of  the  artery,  and,  as  Dr.  Speir  informs  me,  has  in  four 
cases  caused  a  cure  of  aneurism.* 

Styptics  \\\\\  ni'xt  orcuiiy  our  attention.  Since  the 
introduction  into  general  use  of  the  subsitlphate  of 
iron,  which  is  justly  regarded  at  present  as  the  type  of 
the  styjUics,  a  long  list  of  substances  of  less  value, 
handed  down  to  ua  by  tradition  under  this  title,  hare 
lai)si*d  into  disuse. 

This  cheap  and  soluble  substance  was  first  known  as 
JfonsePs  sail.  Its  use  was  introduced  into  this  coun- 
try by  Drs.  Hutchison,  Miner,  and  l8.aacs,of  Brooklyn, 
of  whom  the  former  published  a  notice  of  it  in  the 
"New  York  Medical  .Toumal"  of  January,  1850. 

The  8ul)sulphate  of  iron,  called  by  some  the  persul- 

•  See  ".\roh.  Clia.  Sorp.,"  ut  *upm,  pp.  96,  106.  and  115;  also 
"Xew  York  Med.  Joar.."  vol.  xv,  ]fi72,  p.  175,  *'  Successful  Applicntjon 
of  Dr.  8p«ir'i  Artery-Constrictor,"  by  Dr.  Chnrlos  A.  Hart;  "N«ir 
York  Med.  Record,"  Mnrch  1,  1878,  p.  102,  and  March  16,  1878,  "The 
Art«ry-Con«trictor,  with  Cjuk-s,"  by  Dr.  Speir. 
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phcUCy  powerfully  constringes  all  the  8(jft  parts  of  the 
body  with  which  it  is  brought  Into  contact ;  it  also 
promptly  coagulates  the  blood  ;  and  it  accomplishes 
both  of  these  results,  so  valuable  for  the  airest  of  bleed- 
ing, without  producing  any  escharotic  or  otherwise 
damaging  effects  upon  the  living  tissues. 

The  subsulphate  luts  replaced  the  perchloTide  of 
iron  which  had  been  introduced  some  years  before  by 
the  French,  mainly  through  the  experiments  of  Pravaz, 

'because  the  subsulphate  /*  cqiMUy poxDfTfid  as  a  styp- 
tic, and  at  the  same  time  is  entirely  free  from  irritating 
qualities.     The   perchloride  injected  into   the  rectum 

'and  vagina  has  produced  serious  intiammation  and 
sloughing  (Despr§s,  '*  Nouv.  Diet,  de  M.  et  C").  Isela- 
ton  speaks  of  its  caustic  power.  This  escharotic,  astrin- 
gent drug  has  its  uses,  but  it  is  not  a  both  powerful 
and  harmless  styptic,  like  the  subsulphate  of  which  I 
am  now  speaking ;  and,  as  they  are  not  infrequently 
mistaken  for  each  other,  1  desire  to  save  you  from  this 
error. 

The  subsulphate  of  iron,  unlike  the  peirhloride,  is 
entirely  innocuous  and  unirritating.  It  is  used  in  solu- 
tion and  in  powder.  The  liquor  Ferri  svbsulpfiatis  of 
the  U.  S.  Pharniacopana,  made  to  replace  Monsel's  so- 
lution, contains  fifty-three  i>er  cent  of  the  salt.  I  have 
dressed  wounds — as  after  operating  for  fistula  in  ano — 
with  the  dried  powder  alone,  and  also  with  cotton-wool 
and  with  lint  thoroughly  impregnated  with  the  pow- 
der. I  have  observed  no  escharotic  effects  in  these 
cases ;  on  the  contrary,  an  nndoubtedly  l^enign  influ- 
ence in  gently  stimulating  the  healing  process.  I  have 
blown  the  dried  powder  through  a  tube  into  the  cavity 
of  an  abscess  to  stop  bleeding.  On  one  occasion,  where 
I  had  made  a  thorough  crucial  incision  of  a  large  boil 
which  was  followed  by  protracted  oozing  (the  patient 
being  affected  with  the  ha?morrhagic  diathesis),  I  dried 
oat  the  bleeding  cavity  and  filled  it  in  with  the  pure 
dried  subsulphate ;  the  result  was  a  hard,  black  cnist 
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or  scab,  under  which  the  ulcer  contracted  down  and 
healed  with  unusual  rapidity. 

The  8ul)sulijhat«,  in  contact  with  fresh  blood,  pro- 
duces an  intensely  brownish-black,  dirty -looking  coagu- 
lum.  which  stains  the  tingere  and  towels  and  recalls  the 
appearance  pi'oduced  by  some  caustics  ;  but  this  is  its 
only  bad  quality. 

The  best  mode  of  applying  the  subsulphate  in  solu- 
tion to  an  ooxing  cavity  is  by  satiu-ating  little  pledgets 
of  cotton,  or  lint,  or  fragments  of  sponge  with  the  solu- 
tion, and  then  squeezing  them  dry  as  possible  and 
picking  them  in  contact  with  the  bleeding  surface. 

Ordinary  cotton-wool  thus  saturated  and  afterward 
dried  makes  an  excellent  •stj'ptiG  dressing  to  be  kept 
always  on  hand.  A  preparation  of  this  kind  offers  not 
only  the  htemostatic  virtue  of  the  subsulphate  of  iron, 
but  also  that  possessed  by  all  miiyutehj  divided  sub- 
stances^ of  aiding — by  this  quality  alone  of  minute  sub- 
division, by  which  an  infinite  numbf^r  of  separate 
points  of  contact  are  presented  to  the  blood  as  it  flows — 
in  hastening  coagulation.  Flint  says:  "  If  blood  as  it 
flows  be  received  on  a  cloth,  or  on  a  bundle  of  twigs,  it 
coagulates  almost  instantly."  This  explains  the  hfcmo- 
static  virtue  of  all  the  remedies,  domestic  and  other- 
wise, which  posse.ss  this  quality  of  minute  subdivision, 
such  as  cobweb,  punk,  a  pinch  of  fur  from  a  hat,  and 
all  the  dry  absorbent  powders,  some  of  which  are  also 
astringents,  I  have  ah'eady  mentioned  ])arched  rye- 
flour,  applied  by  means  of  an  ordinary  dredging-box,  as 
a  favorite  remedy  of  the  late  Valentine  Mott  f(»r  second- 
ary oozing  from  a  stump.  I  have  used  also  in  this 
way  the  dry  subsulphate  of  iron,  rubbed  up  with  dou- 
ble its  weight  of  powder  of  lycopodinm,  for  dnsting 
upon  cancerous  idcerations  liable  to  bleed— as  of  fun- 
gus hjematodes,  and  also  in  other  fonns  as  a  dressing 
for  chancroids,  and  also  for  weak,  j^rofusely  suppurat- 
ing sores. 

Under  the  head  of  styptics  we  include  cold^  which 


TREATMENT. 


95 


has  the  effect  of  constiinging  arteries,  veins,  capillaries, 
and  all  the  tissues  by  which  they  are  surrounded,  and 
also  of  diminishing  the  flow  of  blo<id  toward  a  part  to 
which  it  is  applied.  Cold  also  directly  favors  coagula- 
tion of  blood  ;  hence  its  jwpular  reputation  as  a  remedy 
for  bleeding. 

Its  mode  of  action  differs  according  to  its  degree. 
Carried  toward  the  freezing  point,  after  more  or  less 
poia,  it  first  destroys  the  sensibility  and  then  suspends 
the  circulation  in  the  part  to  which  it  is  applied.  A 
mass  of  carbonic-acid  gas,  solidified  under  pressure  in 
Thallorier's  apparatus,  represents  a  still  greater  degree 
of  cold.  I  have  seen  it,  when  applied  t«  the  skin,  pro- 
duce an  eschar  almost  as  promptly  as  a  red-hot  iron. 

Cold  may  be  applied  in  a  moderate  degree  as  a 

jedy  l)y  means  of  an  evaporating  loti«m.  ether  spray, 
water,  freezing  mixtures,  or  ice  in  bulk  ;  and  very 
conveniently  by  filling  a  prepared  pig's  bladder  one 
third  full  of  small  fragments  of  ice  jind  tying  its  orifice. 
An  ice-bag  of  this  kind  can  be  accurately  molded  to  an 
irregular  surface. 

It  must  m)t  be  forgotten  that  there  is  always  a  pos- 
sibility of  dauger  from  the  prolonged  application  of 
cold.  I  have  seen  the  edges  of  a  wound  of  the  scrotum 
slough  from  too  long  contact  of  the  ice-bag  employed 
to  arrest  a  tendency  to  ooze. 

Cold  may  be  applied  l)y  means  of  injections  of  iced 
water  into  the  rectum,  vagina,  or  bladder.  To  such  in- 
jections the  subsulphate  of  iron  might  be  added.  In 
internal  hfemorrhiiges  we  administer  cold  drinks  by 
preference,  and  we  keep  the  patient  cool. 

Jleat,  in  the  form  of  the  actual  cautery,  was  formerly 
the  great  remedy  for  controlling  arterial  hemorrhage 
before  the  ligature  came  into  use. 

Applied  in  a  moderate  degree,  as  by  means  of  a  hot 
poultice  or  fomentation,  it  promotes  bleeding  by  invit- 
ing blood  to  a  part ;  but,  when  brought  in  contact  with 
[the  tissnes  by  means  of  a  red-hot  iron,  the  part  touched 
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is  instantaneously  crisped  and  contracted  into  a  hard, 
solid  eschar,  which  effectually  obliterates  the  orifice  of 
any  bleeding  vessel  included  in  it. 

Formerly,  cautery-irons,  of  large  size  and  varions 
forms,  were  in  nse.  Now,  we  require  but  a  few  rather 
delicate  needles  for  vjiscular  tumors,  and  small  but- 
ton-headed irons.  The  very  ingenious  little  apparatus 
known  as  the  thermo-cauteiy  of  Paquelin,  or  the  ben- 
zine cautery,  at  pi-esent  meets  most  of  the  surgeon's 
wants  in  the  most  convenient  manner.  By  the  great 
facility  of  its  application  we  ai-e  enalded  to  make  deep 
incisions  in  vascular  x»arts  by  means  of  the  red-hot  scal- 
pel, and  thus  avoid  hajmorrhage.  I  have  employetl  it 
with  great  satisfaction  in  operations  on  the  rectum,  and 
elsewhere. 

In  the  absence  of  this  excellent  contrivance  an  alco- 
hol l)low-pipe,  or  even  an  Argand  burner  in  an  alcohol 
lamp,  are  the  best  substitutes. 

A  cherry-red  heat  is  the  best  for  arresting  bleeding. 
Iron  at  a  white  hejit  causes  less  pain,  but  it  cuts  tlirough. ; 
the  tissues  lilce  a  knife  without  crisping  them  suffi- 
ciently to  prevent  a  flow  of  blood.  This  is  illustrated 
by  the  action  of  the  galvano-catitery  devised  by  Mid- 
deldorpf,  in  which  a  vAire  attached  at  either  end  to  the 
poles  of  a  batt^^ry  is  canied  around  the  part  to  be  re- 
moved. "When  the  elements  of  the  battery  are  set  in 
action  the  intensity  of  the  current  raises  the  wii-e  at 
once  to  a  white  heat,  and  then  it  can  be  carried  through 
the  soft  parts  of  the  body  as  rapidly  as  a  cutting  instru- 
ment ;  but  the  blood  flows  about  as  promptly  and  freely 
as  if  an  ordinary  scalpel  had  been  entployed.  On  the 
other  hand,  a  cautery-iron  at  a  dull  red  heat  crisps 
the  tissues  subjected  to  its  action,  nt  once,  iut<»  a  yel- 
lowish-ldack,  homy  eachar — hnitl  outside  but  soft  with- 
in— in  which  they  are  shrunk  to  one  half  their  previous 
volume. 

The  cauterj'  applied  to  the  open  end  of  an  artery 
curls  its  several  tunics  inward  upon  themselves,  so  as  [ 
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to  seal  it  at  once  by  a  solid  and  strongly  adherent  stop- 
per. Its  effect  extends  for  a  line  or  two  beyond  the 
part  actually  touched  by  the  caxitery,  and  the  suiTcmnd- 
ing  tissues  are  puckered  toward  the  bnmed  jioint  as  to 
a  depressed  center.  From  the  fifth  to  the  eighth  day 
after  the  application  of  the  actnal  cautery  the  resulting 
eschar  detaches  itself,  leaving  a  healthy  granulating 
ulcer  which  is  disposed  to  heal  promptly. 

It  is  thought  that  the  surfaces  left  after  contact  of 
the  actual  cautery  are  less  apt  than  other  suppurating 
wounds  to  take  on  unhealthy  action.  This  may  be  due 
to  the  solid  barrier  formed  at  once  by  the  cautery,  be- 
tween the  actually  burned  surface  and  the  healthy  parts 
beneath  it,  by  the  prompt  plugging  of  its  vessels  for  a 
line  or  two  beyond  the  eschar ;  or,  as  has  been  sug- 
gested, it  may  be  due  to  the  contjict  of  the  animal 
charcoal — the  charred  animal  tissues ;  charcoal,  wlu^n 
freshly  burned,  being  powerfully  antiseptic.  It  has 
seemed  to  me  to  Ije  true,  whatever  may  be  the  explana- 
tion, that  the  phenomena  that  follow  traumatism  of 
this  kind  do  not  transcend  the  limits  of  the  process  of 
repair,  and  are  very  rarely  complicated  by  unhealthy 
inflammation. 

Before  applying  the  heated  iron,  the  part  should  be 
dried,  at  least  partially,  by  cloth  or  sponge ;  the  inter- 
vention of  bKx>d,  orcoagulum,  or  a  moist  surface,  would 
interfere  with  its  full  effect.  The  cautery-iron  should 
be  touched  lightly  upon  the  part  to  be  cauterized,  if 
necessary,  several  times,  but  it  should  not  be  held  in 
contact  with  the  tissues ;  otherwise  a  portion  of  the 
burnt  tissue  might  adhere  to  the  cautery-iron,  and 
possibly  come  away  with  it. 

Among  the  ordinary  chemical  caustics,  by  which 
" potential,"  not  "actual,"  cautery  is  effected, both  iii- 
trie  arid  and  chloride  of  zinc — if  a  surface  can  be  ren- 
dered sufficiently  dry  for  their  effectual  application — 
win  i^roduce  an  eschar  by  which  hjomorrhage  may 
be  effectually  stopped,  not  to  recur  if  the  surgeon, 
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will  patiently  await  the  period  of  its  natural  separa- 
tion. 

The  Frenrh  mix  the  rliloride  of  zinc,  wliich  is  a 
deliquescent  siilt,  with  Hour,  and  roll  the  compotind 
into  pointed  pencils  which  they  caWjli'i'Ju's,  and  thrust 
one  of  tliese  into  the  tissues  at  the  iH)lut  where  its  ac- 
tion is  required.  They  also  rank  the  perchlorid^  qf 
iron  as  an  escharotic,  and  as  the  most  valuable  of  the 
escharotics  where  hfemorrhage  is  to  l>e  managed.  As  I 
have  already  said,  that  ty]>ical  styptic — the  subsulphate 
of  iron — although  it  simulates  the  behavior  of  an  escha- 
rotic, is  not  even  irritating  to  the  living  tissues ;  as  a 
remedy  to  aiTest  haemorrhage,  it  is  a  safer  if  not  a  more 
efficient  applicatitm  than  the  perchloride. 

There  are  other  substances  which  have  a  popular 
reputation  for  power  to  stop  bleeding,  but  most  of  them 
owe  their  virtue  to  pressure,  rest,  the  accuracy  and  care 
with  which  they  are  applied  and  held  in  contact  with 
the  bleeding  surface,  and  to  other  obvious  causes  al- 
ready explained. 

Perhaps  solutions  containing  creosote  sliould  be  men- 
tioned as  having  some  value.  Soot,  which  has  a  popu- 
lar reputation  for  stopjiing  bleeding,  owes  it  probably 
to  the  creosote  it  contains.  Billroth  speaks  favorably 
of  the  essence  of  (k rjye/i tine,  which  succeeded  with  him 
in  a  critical  case.  He  gives  such  a  graphic  account  of 
this  case  that  I  am  tempted  to  rei)eat  it. 

A  young  and  delicate  woman  had  been  suffering  for 
several  months  from  a  broken  breast  following  confine- 
ment, and  the  suppuration  still  rontinued  profuse  from 
a  deep  cavity  behind  the  mammary  gland,  lying  be- 
tween it  and  the  fascia  of  the  pe(t<jralis  muscle.  Sev- 
eral incisions  already  made  had  failed  to  drain  this 
cavity,  and  were  closing,  so  that  one  day  Billroth  un- 
dertook a  still  deeper  incision,  and  from  the  bottom  of 
this  there  came  a  very  free  gu.sh  of  blood.  The  incision 
penetrated  the  suppurating  cavity,  and  was  so  deep 
that  he  was  unable  to  get  at  the  bleeding  vessel,  and 
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the  blood  still  continued  to  flow  fi-eely.  The  cavity 
was  thereupon  stuffed  with  lint,  and  a  compressing 
bandage  applied  ;  but  the  blood  soon  saturated  this 
dressing,  and  escaped  extemuUy,  so  tliat  he  removed 
it,  and  injected  iced  water  into  the  different  openings. 
This  seemed  to  moderate  the  flow,  the  compress  and 
bandage  were  reapplied,  and  the  hemorrhage  was  ap- 
parently controlled.  But  he  had  hardly  returned  to 
his  aj)artraent  in  the  honpitul  before  he  was  recalled  by 
the  nurse  because  the  blood  was  again  escaping  freely 
through  the  dressings  ;  the  patient  had  fainted,  and  he 
found  her  as  pale  as  a  corpse,  with  a  hardly  perceptible 
pulse.  The  dressing  was  again  removed,  and  fragments 
of  ice  inserted  into  the  bleeding  cavity,  but  without 
effect ;  the  flow  continued  as  profusely  as  ever.  "  The 
patient  went  from  one  fainting  turn  to  another,  the  bed 
was  saturated  with  blood  and  ice-water,  and  the  woman 
lay  stretched  before  me  insensible,  with  upturned  eyes 
and  cold  extremities,  the  attendants  striving  to  resus- 
citate her  by  holding  ammonia  to  the  nose  and  bathing 
her  forehead  with  cologne-water.  I,  just  beginning  as 
a  surgpon,  never  having  witnessed  such  a  scene  before, 
had  neither  the  coolness  nor  self  possession  that  comes 
from  habit,  and  I  was  in  a  state  of  mind  that  I  never 
shall  forget.  I  had  already  the  half-formed  intention 
of  rapidly  amputating  the  breast  so  that  I  might  get  at 
the  bleeding  vessel  and  tie  it,  when  the  idea  occurred 
to  me  to  try  the  .spirits  of  turpentine,  which  I  had  heard 
praised  by  one  of  my  teachers.  I  forthwith  saturated 
some  pledgets  of  lint  with  turpentine  and  passed  them 
down  deeply  into  the  bleeding  cavity,  when  almost  im- 
mediately the  hajraon-hage  ceased."  The  patient  was 
now  soon  revived. 

A  smart  reaction  took  place  subsequently  in  the 
cavity  of  the  abscess  from  the  stimulating  action  of  the 
turpentine,  and  a  healthy  growth  of  granulations  fol- 
lowed, by  which  its  cavity  was  in  a  short  time  entirely 
consolidated,  and  the  patient  made  a  good  recovery. 
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to  the  tiTifaiiinp  i«imedv  wiih  which  he  is  more  familiar. 


Healing  of  wounds 


CHAPTER  V. 

-The  third  indication  of  treatment — Plaster — CompreM  tod 
liaudoge — Beat — ^Foaitlon — Sutures. 


We  have  now  examined  carefully  the  spveral  phe- 
nomena presented  by  an  incised  wound — namely,  i>ain, 
gaping,  and  hiemorrhage — and  studied  them  in  a  general 
way  aa  present  in  all  wounds  ;  and,  because  of  its  great 
importance,  we  have  given  especial  attention  to  the  sub- 
ject of  hemorrhage. 

In  order  to  approach  the  subject  of  treatment  intel- 
ligently, we  hare  next  to  consider  the  mechanism  of  the 
process  by  which  an  incised  wound  heals— for  tfie  ob- 
ject and  end  of  all  treatment  is  to  fatior  this  natural 
process. 

In  former  days  it  was  the  ordinary  habit  of  speech 
to  assume  that  a  wound  is  healed  by  the  surgeon  and 
hi9  appliances.  Hence  you  i-ead  in  old  books  of  heal- 
ing ointments  and  drugs  to  which  wonderful  powers 
were  ascrilM3(1 .  Koie  we  rerognize  that  it  is  by  th e  power 
(^nature  that  wounds  heal — the  same  poicer,  in  an- 
other phase,  that  presides  over  the  processes  of  ordi- 
nary  normal  nutrition^  grointh^  and  development — 
and  that  the  main  duty  of  the  svrgeon.  is  to  compre- 
hend, as  far  as  lie  can,  the  nntural  processes^  and  to 
see  that  they  hanefair  scope. 

The  rise  and  progress  of  correct  ideas  on  this  subject 
dates  bock  only  to  the  seventeenth  century,  and  is  cu- 
riously connected  with  the  name  of  Sir  Kenelm  Digby, 
who  lived  in  HViO,  a  phil<isr)phpr  possessed  of  knowl- 
edge l)eyond  his  time.     Recognizing  the  absurd  and 
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Billroth  adds  that  ever  since  this  bii 
Ijected  result  he  has  preserved  a  pious 
of  turpentine  as  a  haemostatic,  but  ho 
the  mechanism  of  its  action. 

In  connection  with  the  claims  of 
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the  greater  activity  of  the  natural  J 
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sions  might  succeed  in  stopping' 
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ject  would  yield  only  to  the  lis. 
tics  are  more  thought  of  popui 
by  the  surgeon,  who  for  the  !■ 
to  the  unfailing  remedy  with 
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would  form  the  bond  of  union — and  this  process  is  called 
primary  adhesion,  or  union  by  the  first  intention. 

Microscopic  inspection  in  the  several  stages  of  this 
proce^  in  experiments  on  animals,  has  taught  us  these 
facts. 

On  the  other  hand,  if  the  niw  surfaces  coated  by 
plastic  hmiph  should  not  be  brought  together,  but 
should  be  left  undisturbed,  they  would  soon  change 
their  aspect  and  take  on,  in  a  day  or  two,  that  of  suppu- 
ration and  granulation.  The  suppnrating  surface  would 
then  tend  to  gradually  contract  and  skin  over,  and  pre- 
sent finally,  sooner  or  later,  a  healed  scar.  This  is  what 
i.s  known  as  the  healing  of  wounds  by  the  way  of  sup- 
puration, or  by  "  the  second  intention^ 

When  there  is  no  foreign  material  on  the  surfaces 
of  a  recent  wound  to  interfere  with  union  by  the  first 
intention,  it  is  the  surgeon's  duty  to  bring  the  surfaces 
together,  and  thus  endeavor  to  secure  this  result, 
which,  for  reasons  you  will  gather  hereafter,  is  a  result 
very  much  to  be  desired. 

It  i.s  thus  obvious  why  the  indications  for  the  treat- 
ment of  wounds  are  laid  down  in  most  text-books  as 
includiBg  these  three  conditions :  viz.,  to  stop  bleeding, 
to  remove  foreign  bodies,  and  to  bring  the  surfaces  of 
the  wound  together  and  keep  them  so. 

^V}^en  it  has  proved  difficult  or  impossible  to  get  rid 
of  foreign  matter  between  the  raw  surfaces  of  a  wound, 
and  primary  union  consequently  fails,  the  foreign  ma- 
terial is  sooner  or  later  detachetl,  and  removed,  more  or 
less  i>erfectly,  by  the  siippurntion  that  follows.  It  was 
formerly  regarded  as  one  of  the  uses  of  pus  thus  to 
cleanse  a  wound,  and  means  were  employed  to  promote 
a  tlow  of  pus  for  this  purpose.  As  we  shall  see  here- 
after, there  would  seem  to  be  apparent  reason  in  this 
%'iew,  and  yet  it  is  not  held  at  the  present  day.  The 
modem  Rurge<m  avoids  suppuration  as  an  evil,  and  for 
the  most  part  does  all  in  his  ]x>wer  to  prevent  it. 
When,  however,  suppuration  has  proved  umivoidable. 
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and  a  wound  has  thus  cleansed  itself,  or  when  primary 
adhesion  luis  failed  from  any  other  cause,  it  will  be 
found,  after  a  time,  presenting  a  soft,  granular,  pinkish- 
red  surface,  and  yielding  a  moderate  flow  of  pus ;  this 
is  called  in  surgical  language  a  suppurating  or  granu- 
lating surface.  From  the  nature  of  these  granulations, 
which  seem  to  have  grown  up  for  the  sole  puri)Ose  of 
accomplishing  the  healing  i)rocess,  it  has  been  found 
that  granulating  surfaces,  when  the  granulations  are 
healthy  and  the  surfaces  uniform,  will  unite  and  coa- 
lesce if  pressed  gently  together  and  kept  quietly  in 
contact  with  each  other,  with  moderate  lirmneas,  for 
twenty-fonr  hours. 

This,  then,  is  a  third  method  by  which  healing  may 
take  pla^e  in  an  incised  wound.  It  is  neither  union  by 
the  first  intention — what  we  hare  called  primary  adhe- 
sion or  quick  unirm — nor  union  by  the  second  intention 
by  the  slow  process  (jf  su]ipuration,  granulation,  and 
cicatrization ;  but  it  is  union  by  secondary  adhesion 
of  gran  ulatioii s. 

It  is  necessary  to  keep  these  three  modes  of  union 
of  an  incised  wound  clearly  iu  tlie  mind  as  covering 
nature's  methods  of  ivpahiiig  external  incisions.  In- 
deed, it  Ls  already  obvious  that  the  surgeon,  by  taking 
advantage  of  this  knowledge  of  the  adhesiveness  of 
granulations,  may  very  much  shorten  the  period  of 
healing  of  a  suppurating  wound  by  using  means 
bring  its  granuhiting  surfaces  together  and  promot 
their  adhesion. 

The  best  means  of  accomi»lishing  this  i-esult  v^ill  be 
detailed  in  conm^ction  with  the  third  indivaiion  of 
treatment — viz.,  to  bring  the  surfaces  of  a  wound  to- 
gether and  to  keep  them  gently  and  firmly  in  qniH 
contact — the  consideration  of  which  will  next  occupy 
our  attention. 

For  the  purpose?  ^^i  maintaining  wotnided  or  granu- 
lating surfaces  iu  contact,  we  emj)h)y  adhesi re  plaster s^ 
sutures,  the  compress  and  bandage,  and,  when  neces- 
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»plints  or  other  apparatus  by  which  support,  in 
the  best  position,  and  rest,  as  absolute  as  possible,  may 
Ix*  secureii  fur  the  wounded  part.     Concerning  each  of 
these  means  qf  retention  it  will  be  necessaiy  to  sjiy  a 
rord,  for  they  are  valuable  weapons  of  the  surgeon, 
nd  he  must  be  familiar  with  them. 
There  is  no  better  retentive  material  for  the  sar- 
in's purpose  than  the  emplus/rum  pluTnbi  of  the 
"United  States  Phannacopcia — the  ordinary  adhesive 
l)laster.    This  substanre  foi-ms  an  almost  indispensable 
portion  of  every  retentive  appai-atus  and  of  every  vari- 
jty  of  i>la.ster.     It  was  formerly  cnlled  diachylon,  and 
5,  in  fact,  a  chemical  salt  resulting  from  the  reaction 
of  the  acids  of  fat  upon  one  of  the  oxides  of  lead 
known  popularly  as  litharge.     It  has  been  supposed  to 
I-Kjssess  essential  healing  qualities,  but  these  reside  only 
in  its  unin-itating  nature,  and  in  its  power  by  its  adhe- 
iveness  to  keep  parts  quietly  in  contact. 

Spread  by  machinery  upon  cotton  cloth,  and  modi- 
fied slightly  to  meet  the  necessities  of  climate,  adhesive 
plaster  will  be  found  ready  to  the  surgeon's  hand  in 
any  jjart  vt  the  civilized  world.  Since  the  American 
methtKl  of  making  extension  in  fractnres  and  in  joint 

Iiseases  has  come  into  geneml  use,  adhesive  i>laster  is 
jread  uixjn  thicker  and  .stronger  cloth  for  this  esi>ecial 
j>n rpo.se.  Ordinary  good  plaster  cut  lengthwise  of  the 
cloth  will  not  stretch,  and  it  possesses  a  gootl  degree  of 
strength.  As  a  rule,  it  gives  rise  to  little  or  no  irrita,- 
tion  of  the  skin,  even  after  prolonged  conflict.  The 
Imd  effects  sometimes  attributed  to  the  plaster  are 
mostly  due  to  the  mechanical  violence  exerted  upon 
the  part  by  compression  or  traction,  and  the  chemical 
irritation  arising  from  the  retained  secretion  of  the 
sweat-glands. 

For  u.se,  adhesive  plaster  is  cut  into  strips,  prefera- 
bly lengthwise  of  the  cloth  ;  and,  Iwfore  being  applied, 
it  should  be  slightly  warmed,  when  it  adheres  at  once. 
Thus,  if  one  end  of  a  strip  of  plaster  be  applied  upon 
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one  side  of  an  incised  wound,  after  a  moment's  presstire 
by  the  hand  to  secure  its  perfect  contact  with  the  skin, 
a  sufficient  degree  of  ti-action  may  be  ma<le  upon  the 
other  end  to  enable  the  surgeon  to  bring  the  oppose*! 
edges  of  the  wound  into  accurate  contact,  and  to  attach 
the  strip  with  equal  firmness  upon  its  opposite  side. 
The  lumper  method  of  warming  adlieajve  plaster  is  to 
apply  its  cloth  side  momentarny  to  the  surface  of  a 
bright  tin  vessel  containing  hot  water. 

Old  ])laster  loses  its  adhesive  quality  through  sjmn- 
taneous  develojiment  of  fatty  matter  upon  its  surface. 
If  it  be  brushed  over,  just  before  it  is  applied,  x\ith  a 
little  ether,  chloroform,  essence  of  ttxri>entine,  benzine, 
or  any  prompt  solvent  of  fat,  its  adhesiveness  will  be 
at  once  restored.  The  same  substances  •will  also  remove 
any  of  the  plaster  that  may  subsequently  remain  ad- 
herent to  the  skin.  By  their  aid,  and  the  use  of  warm 
water  and  soap  to  remove  irritating  discharges  before 
renewing  the  dressing  of  wounds,  excoriation  of  the 
skin  can  be  almost  always  avoided.  The  plaster  itself 
is  iTirely  at  fault.  As  lead  plaster  is  not  soluble  in 
water,  the  liquid  discharges  escaping  from  a  wound  do 
not  readily  loosen  its  hold  upon  the  skin  ;  and  it  resists 
the  prolonge<l  a])]ilicati<>n  of  water  for  cleansing  pur- 
poses, which,  by  saturating  the  tissue  of  the  cloth  upon 
which  it  is  spread,  will  often  allow  this  to  be  peeled  off, 
while  the  material  proper  of  the  plaster  remains  adher- 
ent to  the  skin.  Hence  lead-plaster  will  retain  its  hold 
upon  the  margins  of  a  wound  for  a  time,  even  under 
the  use  of  a  poultice  or  a  water  dressing. 

This  can  not  be  said  of  the  islnr/lassplastcr,  by 
which  the  celebrated  Liston  endeavored,  some  twenty- 
five  years  ago,  to  supersede  the  use  of  lead-plaster  for 
dressing  wounds.  Lsingla-ss-plaster  is  nothing  more 
than  the  ordinary  "court- plaster'' — which  owes  ita  ad- 
hesive properties  to  fish-glue,  the  icJUhyocoUa  of  the 
Pharmacopjpia,  the  pt)pular  name  of  which  is  isivglass. 
To  make  court-plaster,  a  strong  solution  of  this  sub- 
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id  upon  silk  and  dried.    Liston  claimed 
that  this  preparation  is  less  irritating  to  the  skin  thaa 
lead -plaster.     But  the  latter,  as  made  at  the  present 
,  day,  can  hardly  be  called  initating.    Its  too  great  solu- 
bility in  water  renders  the  isinglass-plaster  untmst- 
'worthy,  and,  for  this  reason  mainly,  it  has  not  sup- 
planted the  adhesive  plaster  of  lead,  for  many  of  the 
multifarious  uses  of  which  it  can  not  be  employed. 
More  accurate  coaptation  of  the  edges  of  small  cuts  can 
effected  by  its  use  than  by  lead-plaster,  for  it  can  be 
lade  transparent.    For  this  reason,  in  wounds  of  the 
ice  and  in  some  plastic  operations,  it  has  value. 

Collodion,  the  well-known  solution  of  gun-cotton  in 

kher,  is,  in  some  cases,  a  useful  substitute  for  adhesive 

[►laster.     When  applied  with  a  camel's-halr  pencil  over 

ie  closed  edges  of  a  small  wound,  it  dries  in  a  few  sec- 

Ionds,  leaving  an  adherent,  translucent  film,  which,  as  it 
lonns,  contracts  decidedly.     This  quality  adds  to  its 
ntentive  power  a  slight  capacity  for  compression. 
i    A  dressing  of  coll<xlion  retains  its  hold  npon  the 
skin  fairly  and  resists  the  action  of  water,  peeling  off 
^rflowly  jLs  the  outer  layers  of  the  epidermis  detach 
Bbhemselves.     If  frequently  applied  to  the  same  part, 
irritation  of  the  skiu  is  likely  to  occur  at  the  edges  of 
the  adherent  film  of  collodion,  in  consequence  of  the 
traction  and  puckering  it  exerts  upon  the  surrounding 
integument.     This  crmtractile  quality  of  collodion  is 
done  away  with  by  the  addition  of  one  part  of  castor- 
oil  to  two  of  the  collodion — the  formula  for  the  "liquid 
Hniticle'*  employed  at  the  King's  College  Hospital  of 
^■iondon  as  a  dressing  for  bums.     It  is  equally  trans- 
BBtorent,  and  more  tough  and  flexible  than  the  pure  col- 
lodion.    The   preparation  known  as  Squibb' s  liquid 
nticle  possesses  this  quality. 

For  larger  wounds,  some  surgeons  prefer  to  saturate 

rips  of  some  light  textile  fabric  like  gauze,  or  the  ma- 

irial  kno\m  as  "tarlatan,"  in  collodion,  and  to  apply 

across  their  edges,  afterward  applying  more  of  the 
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collodion  -nith  a  bnisli  if  required.  This  dressing  is 
more  or  less  transparent.  Ice  or  iced-water  may  be  ap- 
plied over  wounds  dressed  in  this  manner.  It  must  l>e 
added,  however,  that  there  is  ilanger  that  the  liqnid 
glue  employed  in  this  way  may  insinuate  itself  between 
the  edges  of  the  wound,  and,  by  its  presence  and  irritat- 
ing qiiidity,  may  sometimes  endanger  the  success  of 
prompt  adhesion.  It  is  also  well  to  remember  that, 
when  ap])lied  to  the  scrotum,  coUodion  causes  very 
acute  smarting. 

Of  all  the  surgical  appliances  for  securing  equable 
pressure,  support,  and  immobility  in  the  treatment  of 
wounds  and  injuries,  the  compress  and  bandage  are  the 
most  generally  employed.  We  have  already  recognized 
their  usefjilness  in  ap])lying  pressure  in  lifomorrhage. 
Popularly,  there  is  no  useful  surgical  remedy  more  con- 
stantly abused.  The  surgeon  sees  a  wound  for  the  tirst 
time  almost  invariably  enveloped  by  some  .sort  of 
bandag«^  for  the  i)oi)ular  mind  i^cognizes,  in  a  vague 
way,  its  value  in  stanching  bleeding  and  in  preventing 
wounds  from  gaping.  But  a  bandage  is  usually  ap- 
plied in  such  a  way  as  to  defeat  its  object ;  most  gener- 
ally by  constricting  a  limb  in  an  nneren  and  irregular 
manner,  by  keeping  the  wounded  part  too  warm,  by* 
exciting  friction,  or  by  adhering  t<»  a  raw  surface  so  as- 
to  render  its  removal  an  additional  source  of  injuiy. 
Here  there  is  necessity  for  art. 

The  dexterous  handling  of  a  bandage,  and  a  clear 
idea  of  the  uses  t^j  which  compresses  may  be  applied, 
are  no  unimi>ortant  elements  in  a  surgeon's  training.i 
Bandaging  is  treated  of  in  works  on  operative  surgery ' 
under  the  preliminary  title  of  "minor  surgery"  —  an 
unfortunate  designation  of  so  necessary  an  accomplish- 
ment if  it  should  i)erchance  convey  to  a  l)eginner  the 
erroneous  idea  that  this  sort  of  skill  is,  in  any  sense,  of 
minor  importance.  Few  surgical  dressings  are  com- 
plete without  the  final  application  of  a  bandage  in  some^ 
shajte,  and  the  dexterity  acquired  by  training  must 
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Bopplemented  by  knowing  why  as  well  as  how  band- 
ages are  applied,  or  the  result  of  an  othen^-ise  brilliant 
operation  may  be  endangered.  In  fact,  it  is  usually 
not  so  much  the  brOliancy  of  an  operation  as  the  pa- 
tient care  and  skill  in  di-essing  the  wound  left  after- 
ward, and  in  the  whole  after-treatment  of  the  case, 
which  command  a  successful  result. 
m  I  once  knew  an  otherwise  worthy  surgeon  fatally 
criticised  at  his  first  clinical  lecture  because  he  applied 
a  bandage  to  the  fore-arm  in  a  fracture  of  the  shaft  of 
the  radius  before  putting  on  the  splints.  This,  you 
i3probably  know,  was  an  error,  because  the  bandage 
rlly  pressed  the  fragments  of  the  radius  against 
the  ulna,  favoring  the  very  defonnity  which  belongs  to 
this  fracture  —  a  deformity  that  is  best  obviated  by 

I  placing  a  graduated  compress  lengthwise  in  the  inter- 
Bxuscuiar  space,  with  the  splint  immediately  over  it, 
both  to  be  held  in  place  by  broad  strips  of  adhesive 
plaster. 

The  best  material  in  our  country  for  bandages  is 
tout,  unbleached  cotton  cloth — what  is  usually  called 
f** sheeting" — showing  a  uniform  round  thread  and  a 
dose,  not  a  flimsy,  teacture.  A  more  loosely  woven 
material  tends  to  gatlier  into  a  cord,  and  to  injuriously 
constrict  the  part  to  which  it  is  applied.  More  uniform 
pressure  can  generally  be  effected  by  a  bandage  of  flan- 
nel in  unskillful  hands,  where  the  use  of  this  material 
is  admissil)le,  for  it  possesses  a  much  greater  amount  of 
elasticity.  Bandages  of  stout,  coarse  linen,  what  we 
should  call  cauvas  or  duck,  are  used  in  the  French 
hospitaK  but  these  are  too  costly  for  us,  and  tend  to 
slip  too  readily ;  they  are  inferior  to  bandages  of  stout 
American  cotton  cloth. 

The  quilting-in  of  pins,  or  the  use  of  a  needle  and 

thread  to  fix  the  turns  and  folds  of  a  bandage  in  their 

)laces  after  its  application,  are  very  useful,  except 

^■whnre  the  whole  can  be  saturated  with  dextrine,  starch, 

I)laster  of  Paris. 


110 


TREATMENT  OF  WOUNDS. 


It  is  always  to  be  borne  in  mind  that  uniform  and 
equable  pressure  is  ike  end  sougJit  for  in  applying  a 
bandage  :  nnd  that  just  in  proportion  as  it  cuts  or  con- 
Btricts  a  part  unequally,  it  is  useless  or  positively  in- 
jurious. Thus,  for  keeping  pledgets  or  compresses  in 
position  upon  a  bleeding  vessel,  or  for  making  pressure 
upon  a  l>ub(»;  for  assisting  strips  of  adhesive  plaster 
and  sutures  in  maintaining  the  edges  of  a  wound  in 
accnrato  contact ;  for  holding  the  dressings  in  place 
upon  an  o])en  wound  or  ulcer  ;  or  for  retaining  pads 
and  splints  in  exact  position  over  the  fragments  of  a 
broken  bone — anything  like  irregular  or  uneven  con- 
striction, or  the  absence  even  of  uniform  and  equable 
smoothness  and  pressure,  would  constitute  a  radical 
defect  in  a  dressing. 

When  the  fold  of  a  bandage  seems  to  constrict  too 
much  any  particular  part,  a  spatula,  or  the  handle  of  a 
talilespoon,  inserted  between  the  folds  and  slightly  ro- 
tated  is  about  the  best  device  for  loosening  it  uj)  and 
rendering  the  pressui-e  more  generally  equable.  Where 
it  is  neces.sary  to  l>andage  a  liml>  systematically  from 
the  fingers  or  toes  upward,  the  surgeon  sliould  always 
satisfy  himself  afterward  that  the  radial  or  plantar 
artery  is  pulsating,  and  tliiit  fht«  capillary  circulation 
in  the  fingera  and  toes  is  really  going  on.  This  should 
be  repeated  from  time  to  time,  for  a  very  slight  increase 
of  swelling  of  a  bandaged  limb  might  lead  to  stoppage 
of  its  circulation,  even  to  the  extent  of  causing  gan- 
grene. I  have  known  this  to  hapj)en,  even  in  yonng 
subjects,  and  in  an  upper  extremity,  in  more  than  one 
instance.  Prepared  wo<il  should  also  be  carefully 
placed  around  the  malleoli  or  other  projecting  points 
of  bone,  to  protect  them  from  the  disproportionat 
pressure  they  would  otherwi.se  receive  from  a  bandage,' 
which,  without  this  precaution,  might  cause  eschars. 
W^ool  is  better  than  cotton,  on  account  of  its  elasticity. 

A  compres,s,  made  of  any  soft  and  elastic  material, , 
should  be  so  shaped  and  applied  as  to  bring  the  pt 
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ire  of  a  bandage  to  bear  upon  any  part  desired,  for 

the  piirjjose  of  supjKirting  and  holding  together  the 

dt?ei>er  portions  of  a  wound,  or  the  walls  of  an  abscess 

after  its  contents  have  been  discharged,  or  the  walls  of 

sinus  so  as  to  secure  adhesion  of  granulations,  or  for 

^controlling  a  tendency  to  defoiinity  in  fracture. 

Tlie  capacity  of  the  soft  tissues  of  the  body  to  bear 
pressure  without  danger  of  losing  their  vitality  is  al- 
ways to  be  kept  in  view  in  using  compresses  and  ban- 
dages.   This  is  only  to  be  learned  by  experience,  and 
varies  Ln  different  individuals.     It  Ls  not  a  judicious 
rpractice  to  give  an  anodyne  to  quiet  pain  caused  by  a 
jandage,  for  pain  is  a  useful  guide  as  to  the  degi-ee  of 
>ressnre  that  can  be  safely  borne.     I  am  still  consider- 
the  means  at  the  surgeon's  command  to  fulfill  the 
indication  in  the  treatment  of  wounds  so  as  to 
;ure  their  prompt  healing. 

For  securing  absolute  rest  and  quietness  in  a 
wounded  part,  splints  of  some  unyielding  material  are 
very  often  indispensable — as,  for  example,  when  a 
wound  is  situated  near  a  joint.  After  the  raw  surfaces 
have  been  placed  in  apposition,  there  is  no  considera- 
tion more  essential  than  this  to  favor  rapid  and  certain 
healing ;  and  no  point  in  the  ti-eatraeut  of  wounds  is 
more  fi"equently  neglected  than  the  use  of  adequate 
means  to  secure  the  immobility  so  necessaiy  foT  heal- 
ing. There  is  little  use  in  orderinrj  a  jiatienl  to  keep 
tut  injured  part  quiet;  unless  motion  causes  acute 
pain  the  order  will  not  be  obeyed,  and  failure  in 
)ri>mpt  and  perfect  healing  will  f^jllow.  The  sm-geon 
responsible  for  this  failure,  for  he  has  the  means  at 
command  of  enforcing  immobility.  These  means 
ire  splints  and  bandages,  or  apparatus  contrived  so  as 
replace  them  more  perfectly.  We  are  familiar  with 
le  pain  and  festering  and  protracted  soreness  that  so 
>ften  follow  a  sinijile  abrasion  of  the  skin  over  a  knuc- 
le.  Popularly  this  festering  and  refusal  to  heal  is 
ibed  to  ''bad  blood,"  or  to  ** taking  cold"  in  the 
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part ;  but  it  is  really  dne  in  a  great  degree  to  the  con- 
stant dragging  upon  the  stiffened  and  injured  skin  byi 
the  motions  of  the  jtdnt,  which  render  the  healing  pro- 
cess slow  or  im]iossible.  But  we  are  not  so  faniUiar, 
pt^rhaps,  with  the  fact,  which  proves  this  statement, 
that  a  splint  of  unyielding  material  applied  along  the 
flexor  aspect  of  the  joint,  and  kept  firmly  in  ita  place 
by  strips  of  plaster  so  as  to  immol>ilixe  the  articulation, 
wUl  be  followed  almost  certainly  by  immediate  freedom 
from  pain  and  progressive  healthy  healing.  Many  a 
mechanic  has  been  laid  up  for  months  with  a  "'  bad  '* 
hand,  taking  its  origin  in  an  abrasion,  trifling  at  first, 
of  a  knuckle,  which  might  have  been  cured  in  a  day  or 
two  by  this  simple  precaution. 

I  once  saved  a  limb,  and  probably  a  life,  in  a  gentle- 
man brought  to  the  city  with  a  wound  from  a  pistol 
bullet  in  the  luiee,  by  fixing  the  limb  so  immovably  to 
an  inclined  plane  that  absolute  quiescence  was  secured. 
The  lin>b  was  con<lemned  by  a  consultation  which  I 
had  thought  proper  to  summon,  but,  contrary  to  the 
prognosis,  the  patient  got  well ;  and  I  ascribed  this 
gratifying  result  to  the  absolute  immobility  and  free 
and  repeated  application  of  leeclies. 

The  "wire  breeches"  employed  by  my  colleague 
Dr.  Sayre  after  his  operations  for  exsection  of  the  head 
of  the  femur  contribute  to  their  remai-kable  success,  in 
my  judgment,  by  the  perfect  rest  they  secure  to  the 
parts  involved  in  the  oijeration. 

Splints  may  be  made  of  any  materials  combining 
the  requisite  qualities  of  lightness  and  strength  :  such, 
for  example,  as  wood,  carved  or  plain ;  tin  ;  «nre ;  sole- 
leather,  or  gutta-percha.  Or  of  bandages  alone,  ren- 
dei-ed  stiff  and  unyielding  by  dextrine,  starch,  silicate 
of  soda<,  or  plaster,  with  windows  cut  to  afford  access 
to  the  wound. 

Gu(»rin,  surgeon  of  the  H<3tel  Dieu  of  Paris,  claims 
unprecedented  success  in  the  treatment  of  stumps  after 
amputation  by  enveloping  them  abundantly  with  cot- 
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ton  wadding,  which,  by  its  elasticity,  allows  bandages 
to  be  applied  over  it  as  tightly  as  the  dresser's  strength 
will  allow,  and  these  produce  no  unpleasant  constric- 
tion of  the  limb.  In  addition  to  immobility  and  secu- 
rity from  external  violence,  this  dressing  of  cotton-wool 
affords  equable  pressure  upon  all  parts  to  which  it  is 
applied,  and  keeps  them  at  an  unvarying  teraperatui'e, 
without  mentioning  the  aTUisepllc  virtues  attributed  to 
it,  of  which  I  have  yet  to  speak.  This  mode  of  dress- 
ing is  admii-ably  adapted  to  the  emergencies  of  military 
surgery,  where  patients  after  amputation  are  subjected 
to  transportation  in  ambulances. 

The  position  in  which  a  wounded  or  injured  part 
should  be  maintained,  after  it  has  been  dressed,  is  a 
matter  of  importance,  and  should  be  carefully  consid- 
ered. The  main  jjoiuts  are — to  favor  retum  of  blood 
from  the  injured  part,  and  guard  against  sanguineous 
congestion  ;  to  avoid  muscular  tension  and  consequent 
twitching  by  placing  the  nearest  joint  as  neaily  as  iX)S- 
sible  in  a  position  midway  between  flexion  and  exten- 
sion ;  and  to  prevent  traction  or  interference  \vith  the 
retentive  dressing.  Thus,  antero-posterior  rather  than 
lateral  incisions  are  preferred  for  flap  amputations  in 
the  lower  extremity,  and  the  stump  is  raised  to  an 
angle  of  forty-tive  degrees  by  cushion  or  pad,  or  it  may 
be  suspended,  through  the  intervention  of  adhesive 
plaster,  frcira  some  ixdnt  above.  The  leg  may  be  ele- 
vated and  similarly  suspended,  hammock-Avise,  as  in 
Salter's  apparatus,  which  is  used  in  treating  fractures 
at  8ea;  and  thus  both  advantageous  position  and 
greater  freedom  from  motion  at  the  seat  of  fracture  are 
attained. 

In  Pmfessor  Hodgen's  modification  of  Nathan  R. 
Smith's  dorsal  splint  for  fractures  of  the  thigh,  traction 
is  made  by  an  ingenious  adaptation  of  the  pulley  and 
weight  to  the  broken  lit  me  in  the  semi-flexed  position 
of  the  hip-joint,  I  have  seen  this  ex«'ellent  American 
device  in  use  in  the  wards  of  Guy's  Uospitid  in  Lun- 
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don.  Brjant  has  a  wood-cat  of  it  in  his  Manual,  and 
praises  it. 

In  a  tiunsverse  wound  of  the  calf  of  the  leg,  as  made 
by  a  scythe,  both  extreme  flexion  of  the  leg  ujjon  the 
thigh,  and  also  extreme  extension  of  the  foot  upon  the 
leg,  are  required  to  aid  by  position  the  retentive  means 
employed  to  approximate  the  surfaces  of  thLs  very 
awkwaixl  wound.  In  rupture  of  the  tendo  Achillis  the 
same  result  is  souglit  for  in  i-elaxing  the  enormous 
muscles  of  the  calf  by  forced  extension  of  the  foot  by 
means  of  a  simple  apparatus. 

Surgical  sutures  constitute  an  important  element  in 
the  retentive  apparatus  employed  in  closing  wounds. 

A  suture  is  a  stnind  of  silk,  or  wu-e,  or  prepared 
catgut,  inserted  through  the  edges  of  a  wound,  gener- 
ally by  means  of  a  needle,  and  knotted,  clamped,  or 
twisted  at  its  ends,  so  as  to  secure  lirm  and  accurate 
apposition  of  the  raw  surfaces.  Sutures  should  be 
adapted,  in  thickness  and  strength,  to  the  sii^e  and 
depth  of  the  wound,  and  the  nature  of  the  tissuea  to 
be  held  in  contact.  If  they  are  larger  than  necessary, 
their  ]»resence  oc<*asions  needless  suppuration ;  in  fact, 
they  act  like  setons,  and  they  are  liable  to  leave  un- 
sightly scars. 

To  secure  aocunite  and  sure  union  of  the  edges  of 
divide<l  integument,  as  in  some  of  the  plastic  opera- 
tions, there  is  hardly  a  limit  to  the  proximity  of  points 
of  suture  to  each  other,  provided  they  are  very  tine 
and  delicate,  and  care  is  taken  to  remove  them  early ; 
but  where  it  is  the  surgeon's  object  to  keep  the  deeper 
surfaces  of  a  large  wound  in  contact,  he  uses  stronger 
sutures,  inserts  them  at  a  gi-eater  distance  from  each 
other — three  quarters  of  an  inch  to  an  inch,  for  exam- 
ple— applies  strips  of  adhesive  plaster  transversely  be- 
tween them,  and  possibly  a  compress  and  bandage  be- 
sides. 

In  applying  a  ligature  to  an  artery  we  draw  the 
knot  tightly,  intending  that  it  shall  cut  itself  oat 
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throngh  the  tissues  as  soon  as  possible,  well  knowing 
that  the  vessel  will  be  obliterated  some  days  before  the 
ligature  can  possibly  separate.  In  applying  sntnres  to 
a  wound,  this  rule  is  reversed  ;  we  desire  them  to  hold 
I)art8  tx)gether  aa  long  as  possible  without  cutting  out, 
and  are  careful,  therefore,  not  to  draw  them  tightly 
lest  they  should  cut  out  prematurely,  and  not  only  fail 
in  their  object,  but  leave  unsightly  scars  behind  them. 
Any  degree  of  tension,  therefore,  as  from  prospective 
swelling,  should  be  guarded  against  by  the  interi)osi- 
tion  of  strips  of  adhesive  plaster  to  prevent  undue 
dragging  on  the  sutures. 

Wire,  as  already  remarked,  causes  little  or  no  sup- 
puration by  its  contact  with  the  tissues,  but,  in  conse- 
qnence  of  its  greater  comparative  strength  and  its  con- 
sequently smaller  volume,  it  is  more  likely  to  cut  itself 
out  in  case  of  much  tension.  Metallic  sutures  are  espe- 
cially  us«,^ful  in  wounds  involving  mucous  surfaces — as 
in  the  American  oi>enition  for  the  cure  of  vesico-vaginal 
fistula — where  plasters  and  other  aids  to  retention  are 
inapplicable,  and  where  Sims  gained  his  great  triuini>h 
by  their  aid.  In  tliis  oi)eration  the  points  of  metallic 
suture  are  placed  quite  near  together ;  clamps,  split 
shot,  and  other  devices  are  employed  to  prevent  them 
from  cutting  out  before  their  object  has  been  attained  ; 
and  here  experience  has  taught  the  surgeon  to  watch 
closely  for  too  much  tension,  and  to  judge  how  long 
they  may  be  left. 

The  removal  of  a  point  of  suture  is  best  effected  by 
insinuating  the  sharp  ix)int  of  a  scissors-blade  through 
the  loop  and  snipping  it,  then  seizing  the  knot  and 
withdrawing  the  loop  gently  with  the  forceps.  The 
j)roj»er  time  t<i  do  this  is  as  soon  as  the  object  of  the 
suture  has  been  accomplished,  generally  in  from  two 
to  fiA'e  days — according  to  their  size  and  the  depth  at 
which  they  have  been  placed — they  may  be  left  for  even 
a  longer  ])eriod  if  union  is  of  sufficient  importance  to 
justify  the  risk  of  scars. 
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When  catgut  is  employed  for  sutures,  they  mny  be 
left  to  take  care  of  themselves.  Sutures  cut  out  inor 
rapidly  in  infancy  and  childhood  than  in  adult  or  ad- 
vanced life,  and  should  therefore  be  removed  earlier. 
The  deeply  placed  pins  in  the  opersition  for  hare-lip  in 
the  infant  a  year  old  are  removed  in  from  two  to  four 
days,  but  when  left  to  the  hitter  period  they  may  leave 
scars. 

Some  of  the  tissues  are  cut  through  more  readily 
than  others ;  thiis,  muscle  and  connective  tissue  give 
way  sooner  than  tendon  or  fibro-cartilage.  Wire  sut- 
ures may  be  usefidly  ajiplied  to  brme  by  using  delicate 
drills  for  their  introduction.  I  have  in  this  way  se- 
cured solid  and  early  union  between  the  sawn  surfaces 
of  the  head  of  the  tibia  and  the  femur  in  excision  of  the 
knee-joint.  Some  force  may  l>e  required  for  theu*  re- 
moval. In  my  case  there  was  no  callus  whatever,  show- 
ing that  the  ajiiMsition  was  accurate  and  undisturbed. 

The  best  needles  for  introducing  sutures  are  those' 
used  by  the  glove-makers;  they  are  triangular,  and 
penetrate  the  skin  more  readily  than  needles  with  coni- 
cal or  flat  points,  which  are  apt  to  wedge  awkwardly  in 
the  dense  tissue  of  the  skin,  and  require  force  in  their 
introduction.  Punctures  made  with  lancet  or  sjiear- 
pointed  needles,  sharpened  so  as  to  make  them  pass 
readily,  are  liable  to  bleed  unpleasantly,  because  these| 
needles  cut,  which  a  triangular  needle  does  not.  Glov- 
ers' needles,  then,  are  the  l)est,  and  also  the  cheapest, 
straight  needles  for  the  surgeon. 

Cun'ed  needles  are  only  necessary  in  certain  locali- 
ties in  the  body — as  in  the  vagina,  rectum,  soft  palate, 
and  where  the  alfe  of  the  nose  join  the  cheeks.  They 
are  better  of  small  size,  and  they  should  represent,  as  a 
rule,  an  are  of  a  circle — and  of  the  same  circle  ihrofiiglt- 
out  their  whole  lenffth  ;  otherwise  they  will  not  readily 
pass  through  the  tissues.  Curved  needles  are  more 
conveniently  managetl  by  means  of  a  needle-carrier 
made  for  the  purpose.    These  needles  are  only  required 
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for  uw  in  cavities,  or  where  a  straight  needle  can  not 
be  made  to  pass ;  elsewhere  the  straight  needle  is  by- 
far  the  more  serviceable  instmment.  The  point  of  a 
needle  should  always  l>e  dipped  in  vaseline  to  facilitate 
its  passage. 

Thus  far  I  have  spoken  only  of  simple  separate 
points  of  what  is  knowTi  technically  as  "interrupted" 
sntnre ;  bnt  a  thread  of  silk  or  catgut  may  be  sewed 
over  and  over,  closely  uniting  two  borders  of  a  wound 
like  the  seam  of  a  glove  ;  and  this  is  the  proper  mode 
of  treating  certain  wounds  of  the  intestine  or  perito- 
njeum.  This  is  called  the  uninterrupted  or  continued 
suture. 

There  are  several  other  varieties  of  the  intemipted 
sntnre ;  e.  g.,  where  double  threads  ai*e  looped  and 
knotted  over  pieces  of  quill  or  bougie,  to  keep  the 
deeper  surfaces  of  extensive  incisions  in  accurate  con- 
tact, a  variety  especially  suitable  for  incised  wounds  of 
the  abdominal  walls,  and  known  as  the  quilled  suture ; 
and  the  clamp  suture,  in  which  strands  of  wire  are  car- 
ried through  perforated  strips  of  metal  and  fastened  by 
split  shot,  a  device  which  has  been  found  especially 
serviceable  for  rupture  of  the  perineum  in  the  female. 

Thi"eads  of  silk  or  cotton  are  twisted  in  figure  of  8 
over  the  ends  of  needles  or  insect-pins  which  have  l>een 
insi'rled  deeply  through  the  opposed  edges  of  a  wound, 
as  of  the  scalp,  where  bleeding  is  free,  or  of  the  lip, 
where  an  epithelioma  has  been  removed  by  a  V-.shaped 
incision  ;  these  constitnte  the  twisted  suture.  You  will 
see  examples  of  these  varieties  of  suture  at  the  clinics. 

Tlu're  is  a  jirinriple  involved  in  the  proper  mode  of 
applying  the  continued  suture  to  wounds  of  the  intes- 
tine, which  was  first  brought  into  prominence  by  the 
French  rturge«tn  I)ui>uytren,  namely,  that  the  edges  of 
the  intestinal  wound  should  always  be  turned  or 
doiibled  inward,  so  as  to  bring  peritonsenm  in  contact 
with  peritonjeuni  by  free  surfaces  before  sewing  them 
together  over  and  over,  for  free  siu'faces  of  mucous 
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membrane  can  not  be  made  to  adhere  promptly.  If  the 
ends  of  the  thread,  after  the  i>eritoneal  surfaces  have 
bpen  sewed  t<:)gether  by  the  confinned  suture,  are  tliei 
separately  knotted  so  as  to  prevent  slipping,  they  maj 
be  cut  off  close  to  the  knots  and  the  wounded  bowel 
returned  to  the  abdominal  cavity,  with  a  positive  assur- 
ance that,  if  the  patient  sunive,  the  thread,  when  it 
cuts  out,  will  certainly  fall  into  the  cavity  of  the  bowel 
and  be  ultimately  passed  at  stool.  It  is  prtimijtly  and 
effectually  covered  in  by  the  plastic  lymph  which  ex- 
udes from  the  wounded  serous  surfaces  for  the  purpose 
of  uniting  them  by  primary  adhesion.  It  is  hardly  ne- 
cessary to  repeat  that  prinuiry  adhesion  between  mu- 
cous surfaces  can  not  be  counted  upon  ;  nor  primary 
adhesion  between  a  mucous  and  a  serous  surface. 

Now,  gentlemen,  many  of  the  details  with  which  I 
have  been  occupying  your  time  may  have  seemed  to 
yon  to  be  tediously  minute  ;  but  my  duty  compels  me 
to  tell  you  that  go<3d  surgery  is  largely  made  up  of  just 
such  details  as  these  which  have  occui^ied  us.  The 
surgical  mind  must  be  able  to  grapple  with  them,  takQ| 
them  in,  and  apply  them,  with  the  same  patient  effoi 
that  is  required  to  master  the  microscopic  details  o] 
histology,  and  without  this  effort  no  man  can  be  a  gc 
anatomist  or  physiologist,  and  without  it  no  man  can^ 
be  a  good  surgeon. 

The  advance  of  our  science  and  art  seems  to  be 
mainly  achieved,  in  modem  times,  by  patient  attention 
to  details  heretofore  wrongly  ignored  in  consequence 
of  their  minuteness.  And  this  is  true  of  chemistrj', 
astronomy,  and  most  other  branches  of  natural  science. 
It  has  l»een  tnily  said,  ^' Deus  maximus  est  in  mini- 
jniSy^  i.  e.,  the  Deity  Is  greatest  In  his  minutest  works. 
Formerly  fatal  epidemics  were  ascribe<l  to  earthquakes 
and  great  storms  which  had  preceded  them.  Now,  the 
l>e8t  opinion  as  to  the  cau.se  of  cholera  and  yellow  fever 
attributes  these  phigues  to  the  presence  of  microscopic 
organisms  whose  germs  float  in  the  air ;  and  it  is  be- 
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lieved  that  the  best  chanoe  of  escaping  them  lies  in  dis- 
covering the  conditions  of  life  of  these  invisible  ene- 
mie-s  so  that  we  may  prevent  their  germination  and 
development. 

It  is  an  instructive  fact  that  Pasteur,  of  the  French 
Academy,  has  apparently  saved  the  immense  silk  trade 
of  France  by  his  discovery  that  the  steadily  spreading 
silk-worm  disease  was  due  to  a  microscopic  parasite 
ingrafted  upon  the  silk-worm  race  during  its  cultiva- 
tion in  Fi-ance,  which  invaded  even  their  eggs  and 
threatened  their  entire  extinction.  This  discovery  was 
the  result  of  years  of  patient  microscopic  reseaich,  and 
of  ingeniously  devised  and  closely  observed  experi- 
ment. It  was  proved  in  this  way  that  the  only  escape 
from  impending  catastrophe  was  to  be  found  in  the 
wholesjile  importation  of  the  uncontaminated  eggs  of  a 
new  and  rigorous  race  of  these  insects  from  the  i>rolific 
re^ons  of  the  Ejist ;  and  this  measure  has  been  crowned 
with  success. 

One  more  word  concerning  sutures  and  I  have  done. 
There  is  a  tradition  still  in  force  that  sntures,  especially 
when  applied  in  the  scalp,  tend  to  cause  erj'sipelas.  I 
feel  justified,  after  using  them  for  forty  years,  in  ex- 
pressing the  opinion  that  this  is  an  error,  and  should 
be  forgotten.  Erysipelas,  as  I  shall  show  you  here- 
after, is  due  to  a  special  poison,  probably,  also,  of  the 
nature  of  microscopic  vegetable  fungoid  germs,  which 
assume  active  \itality  only  under  certain  circumstances 
which  arise  under  the  influence  of  defective  hygiene. 

The  perpetuation  of  such  errors  as  this  tends  to  pro- 
mote false  issues,  and  therefore  to  obstruct  the  advance 
of  scientific  surgery. 

To  sum  up  the  means  at  our  command  for  approxi- 
mating the  edges  of  wounds  and  maintaining  them  in 
contact  and  in  i)erfect  rest  in  a  favorable  position  for 
healing,  we  have  pl.nsters  of  lead,  isinglass,  and  col- 
lodion :  sutures  of  silk,  wire,  and  catgut,  interrupted 
and  continued ;  bandages  and  compresses,  with  splints 
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nntl  8i>ecial  devices  of  mnch  variety.    Jt  is  worthy  of 
tiote  that  none  of  these  apjdiances  possess  any  special 
healing  mrtaes  of  their  &iori.     Their  great  value  liet 
in  the  fact  that  they  intelligently  facor  the  efforts  qf\ 
nature. 

After  an  incised  wound  has  healed  under  the  treat- 
ment just  described,  by  either  of  the  methods  of  union 
indicated,  a  distinct,  somewhat  elevated  red  line  will  be 
left,  marking,  in  some  measure,  the  course  of  the  in- 
cision. This  line  is  the  surface  edge  of  the  layer  of 
new  tissue  by  which  the  wound  has  become  united. 
It  is  red,  from  the  great  number  of  the  recently  formed 
capillaries  carrying  red  blood  which  it  contains ;  but 
later  it  becomes  white  in  color,  even  more  so  than  the 
surrounding  skin,  because  these  new  capillaries  con- 
tract and  disapi)ear  shortly  after  their  work  has  been 
accomplished.  For  the  same  and  similar  reasons  the 
scar  loses  its  elevation,  and  becomes  in  the  end  more  or 
less  depressed.  The  line  of  cicatrix  following  primary 
adhesion  may  be  very  slight ;  in  exceptional  cases  even 
bai-ely  perceptible;  but  it  is  never  entirely  absent; 
and,  where  cicatrization  has  been  delayed,  as  in  union 
by  the  second  intention,  attended  by  prolonged  suppu- 
ration and  ]K)ssil>le  interruption  of  the  process  of  gi-ann- 
lation,  the  ret«ulting  scar  is  often  i)uckei'ed  and  other- 
wise unsightly. 

Thei-e  are  certain  other  modes  by  which  wounds 
heal  besides  those  which  I  have  already  indicated — 
modes  of  healing  in  which  the  retentive  means  which 
we  have  \teen  studying  are  not  so  absolutely  necessary, 
or  are  requiretl  only  in  a  modified  forai.  What  I  haye< 
to  say  concerning  these  methods  will  apply  to  injuries  | 
as  well  as  wounds. 


CHAPTER  YI. 

Other  modes  of  ht&Iing — Scabbing — Iliftology  of  the  proceu  of  repair. 

71i€  first  of  these  nwd^s  of  healing  is  scabbing,  or 
healing  under  a  scab  or  crust.  It  occurs  spontane- 
ously, under  favorable  ciiTumstances,  in  simple  abra- 
sions or  wounds  with  little  depth,  and  in  the  milder 
degrees  of  surface  bums.  This  is  the  most  natural  and 
cdmple  of  all  the  methods  by  which  healing  takes 
place.  It  Ls  the  mode  by  which  most  of  the  surface 
wounds  aud  injuries  of  the  lower  animals  are  repaired. 
Most  animals  lick  their  hurts,  and  in  this  way  remove 
foreign  matter  from  them.  AVhen  hiemorrhage  has 
ceased,  the  plastic  IjTuph  that  coagulates  on  the  sur- 
face of  the  hiurt  becomes  dry  by  exposure  to  the  air, 
and  is  muigled  with  more  or  less  blood.  Or,  if  suppu- 
ration has  taken  place  of  necessity,  the  same  result  is 
arrived  at  by  drying  of  the  pus.  Beneath  the  crust  or 
scab,  however,  plastic  lymph  accumulates  by  exuda- 
tion from  the  wound's  surface,  and  in  the  plastic  Ijnuph, 
as  1  have  ali-eady  said,  cell-growth  begins.  If  the  pro- 
cess of  cell-growth  Is  not  interrupted  by  new  violence, 
it  goes  on  steatlily  and  quietly  to  the  formation  of  new 
tissue,  and  in  a  little  time  a  well-formed  scar  will 
have  taken  the  place  of  the  wound. 

When  this  priKJess  of  healing  under  a  scab  goes  on 
without  accident  or  interfei'ence  the  scab  falls  sponta- 
neously as  soon  as  the  newly  formed  cicatricial  surface 
has  become  investetl  with  epidermis — i.e.,  when  the 
process  has  comjilet^^d  itself,  and  not  till  then.  By  the 
Tegular  growth  and  formation  of  successive  lagers  qf 
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epidermis  beneath  it  the  scab  is  literally  pusfied  off. 
It  is  wrong  to  try  to  hasten  this  event  by  detaching  a 
crust  prematurely,  no  matter  how  dry  it  may  be  ;  it  will 
certainly  take  place  spontaneously  when  the  proper 
time  has  anived.  The  \\ise  surgeon  waits  till  Nature 
completes  her  work  in  her  own  way,  and  he  waits  pa- 
tiently, knowing  that  in  this  way  she  works  lietter  than 
he  can.  The  surface  of  a  scar  thus  formed  beneath  a 
crust  is  more  smooth  and  perfect,  and  more  closely  re- 
sem-bles  ordinary  inteffument,  than  any  other  kind  of 
sciir.  VVTien  the  crust  has  been  prematurely  detached, 
the  scar  is  more  likely  to  show  invgularities. 

We  see  illustrations  of  this  mf>de  of  healing  in  abra- ' 
sinns  from  falls  on  the  face,  and  hei*e  the  appearance  of 
the  injured  part  a  day  or  two  after  the  accident  may 
be  quite  frightful  and  suggestive  of  a  much  more  severe 
injury  than  that  which  really  exists.  The  crusts  arej 
discolored  by  dried  blood,  and  are  thicker  and  more 
unsightly  from  this  cuoumstance,  and  the  temptation 
to  remove  them,  on  the  plea  of  exploring  the  extent  of 
the  injury  beneath,  is  somewhat  urgent,  and  very  apt 
to  coincide  with  the  wishes  of  the  patient  and  of  the 
patient's  friends.  But,  for  the  reasons  I  have  jnst 
given,  it  is  usually  unwise  to  yield  to  this  temptation. 
If  nature  has  taken  the  cure  in  hand,  and  the  crusts 
remain  dry,  it  is  wiser  to  leave  them  untouched,  no 
matter  how  hideous  their  appearance,  even  if  there  is  a 
good  deal  f>f  swelling.  By  this  sign — i.  e.,  the  diyness 
of  the  crusts — ^you  may  know  that  interference  is  con- 
tra-indicated. 

On  the  other  hand,  if  nature  can  not  carry  out  the 
process,  suppuration  will  certainly  take  place  at  somi 
point.  The  event  will  l>e  recognized  by  complaint  of 
unusual  tenderness  at  the  point,  and  the  (M)zing  of  a 
drop  or  so  of  pus  on  slight  pressure.  Unless  these^ 
symptoms  are  very  trivial,  it  may  become  advisable  in 
such  event  to  remove  the  crusts  and  replace  them  by  a 
simple  ointment  or  a  water  dressing.    The  application 
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of  the  latter,  or  of  a  poultice,  is  the  best  way  to  get  rid 
of  scabs  without  causing  ii-ritation.  A  little  glycerin  is 
a  good  addition  to  a  lotion  or  poultice.  This  useful 
substance  never  di-ies  by  evaporation,  and  it  is  anti- 
septic, arresting  putrefactive  fermentation  ;  but^  used 
too  freely  or  undiluted,  it  may  cause  smarting  and  irri- 
tation. 

A  good  lotion  for  water  dressing  under  these  cir- 
cumstances would  l>e  made  by  adding  3ij  of  simple 
borax  and  3iij  of  glycerin  to  Oj  of  water,  or  3j  of 
boracic  acid  with  3  ij  of  glycerin  to  Oj,  or  3  j  of  car- 
bolic ncid  and  3ij  of  bicarbonate  of  soda  to  the  same 
l|liantity  of  water.  These  lotions  are  more  giiiteful  to 
the  patient's  feelings  if  applied  warm.  Or  3  j  of  sweet 
almond-oil  rubbed  iip  with  3  j  of  balsam  tolu  might  be 
applied  with  a  ca.mer8-hair  j)encil,  and  followed,  after 
a  time,  by  a  poultice.  The  best  poultice  is  made  with 
8lipi»ery-elm  flour,  with  a  little  glycerin  added  to  pre- 
vent its  drying  at  the  edges. 

At  the  temperature  of  the  skin,  pus  and  other  dis- 
charges decompose  quickly  and  give  odor ;  hence  the 
advantage  of  the  antiseptic  quality  in  tlie  applications 
which  I  have  suggested.  The  ordinary  lotion  of  lead- 
water,  useful  as  a  sedative  and  astringent  where  the 
skin  is  unbroken,  is  decomposed  by  the  sulphureted 
hydrogen  given  oflF  by  decaying  matter,  and  leaves  a 
dirty,  black  deposit  of  sulph-hydrate  of  lead.  I  may 
_add  that  simjile  va.seline — the  vug.  petrolei  of  the  Phar- 

:opo»ia,  aLso  an  antiseptic,  and  unchangeable  as  to 
rancidity — is  probably  the  best  of  the  simple  ointments. 
What  you  want  in  an  ointment  under  these  circum- 
stances is  simply  to  exclude  the  air  and  dust,  and  to 
give  opiwrtunity  for  the  formation  of  a  granulating 
Kurface  and  for  healing  by  tliis  latter  mode.  But  I 
am  free  to  say  that  healing  under  a  crust  or  scab  is  al- 
ways to  be  preferred  whenever  it  is  possibly  attainable  ; 
and  I  venture  again  to  warn  you  against  officiousness, 
which  in  surgery  is  not  a  very  rare  fault,  and  often  a 
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serious  one.  It  is  often  committed  in  removing  scabs 
which  nature  is  wisely  keeping  in  place.  When  it  is 
in  your  power  to  choose  between  these  modtjs  of  heal' 
ing,  always  adopt  the  method  of  scabbing  for  sim^ple 
abnvsions. 

Scabbing  may  hefai^ored  by  exposure  to  the  air,  by' 
dusting  a  moist  surface  with  some  very  finely  divided 
and  absolutely  unirritating  powder,  and  by  keeping 
the  ])art  perfectly  still  and  quiet.  The  best  powders 
are  the  simple  oxide  of  zinc,  oxide  of  zinc  in  combina- 
tion with  double  its  weight  of  powdered  starch  or  rice- 
flour,  or  the  powder  of  lycopodium  of  the  United  States 
Pharmacopoeia. 

As  an  interesting  example  of  this  method  of  healing, 
I  may  mention  the  device,  credited  to  Sir  Astley  Cooi>- 
er,  of  promptly  closing  the  w*>und  in  a  compound  frac- 
ture, when  of  limited  extent,  by  means  of  a  pledget  of 
lint  saturated  with  blood,  in  the  hope  of  its  drj^g  into 
a  scab  and  thus  converting  the  compound  fi-acture  into 
a  simple  one.  There  are  English  surgeons  of  the  pres- 
ent day  who  advocate  the  systematic  plan  of  dressing 
all  possible  wounds  in  such  a  way  as  to  secure  prompt 
closure  and  healing  without  suppuration  by  excluding 
the  air  with  an  artificially  formed  crust.  Lint  satu- 
rated with  a  substance  called  "styjitic  colloid,"  a  prepa- 
ration of  collodion,  is  one  of  the  dressings  employed 
for  this  purpose.  Pulverized  diy  eaith  has  al.so  l)een 
used  with  advantage.  The  dry  dre8.sings  so  higldy 
praised  by  Mr.  Gamgee  in  his  recent  papers  in  the 
London  "Lancet"  l)elong  to  this  category.  Cases  are 
attributed  to  Wardi*op  and  to  Henry  Lee,  well-known 
English  8urget>ns,  in  which  large  wounds,  left  after  the 
removal  of  diseased  breasts,  healed  entirely  under  crusts 
of  dried  blood  and  liquor  sanguinis.  Li  AVaitlrop'.s 
case  the  crust  remained  in  place  for  more  than  thirty 
days. 

Finally,  the  modem  mode  of  dressing  wounds  by 
means  of  antiseptic  gauze  and  the  other  appliances  o£  I 
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Lister  is  nothing  more  than  a  systematic  device  to  se- 
cure healing  under  a  crust  by  the  aid  of  certain  modi- 
fications in  dressing.  The  residts  obtained  by  it  dem- 
onstrate this;  for  wounds  heal  under  the  antiseptic 
dressing  by  simi)le  cell-growth  and  development  in  a 
bed  of  plastic  lymph,  without  a  dii)p  of  pus.  How  far 
the  antiseptic  element  contributes  to  this  result,  and 
what  is  the  explanation  of  the  great  advantages  which 
evidently  belong  to  these  methods  of  dressing,  we  will 
discuss  at  another  time.  For  the  present  it  is  safe  to 
assume  that  the  sealing  vp  of  the  wounded  parts  more 
or  less  completely,  and  the  consequent  exclusion  of  airy 
is  thA:  factor  of  greatest  importance. 

The  tnjth  of  this  assumption  as  to  the  advantages 
to  l)e  derived  by  the  exclusion  of  air  from  healing 
wounds  is  based  upon  the  fact  that  ti-aumatisms  in  the 
interior  of  our  bodies,  away  from  the  contact  of  air, 
when  not  necessarily  mortal,  and  when  there  is  no  for- 
eign matter  to  be  eliminated,  always  heal  without  the 
formation  of  pus.  We  constantly  see  in  the  dead- 
h«»nse  well  -  formed  scars  in  the  liver,  kidneys,  and 
brain,  following  injuries  which  have  for  the  most  part 
passed  nnrecognized  during  life.  The  same  mechanism 
of  healing  which  I  have  alivady  described  in  outline 
has  taken  place  here,  viz. :  the  effusion  of  plastic  lymph 
and  Us  organization,  by  cell-growth  and  development, 
into  cicatricial  tissue. 

But  the  best  illustration  of  the  more  rapid  and  safe 
healing  that  takes  place  when  the  air  is  excluded  is 
witnessed  in  the  wonderful  success  tliat  follows  subcu- 
taneous wounds,  as  in  the  operation  of  tenotomy.  Up 
to  half  a  century  ago  wounds  of  tendons  and  similar 
white  fibrous  tissues  were  regarded  by  surgeons  as  ex- 
ceptionally dangerous,  they  were  almost  certain  to  be 
followed  by  proh^nged  suppuration  and  other  serious 
complications,  and  repair  was  not  only  tedious,  but 
liable  to  l>e  followed  by  deformity.  In  surgical  opera- 
tions, .tendons  as  well  as  muscular  a|)oneuroses  were 
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consequently  avoided ;  and,  as  yon  will  infer,  ortho- 
pSBdic  surgeiy  wan  almost  unknown.  A  German  sur- 
geon named  Stromeyer,  of  Hanover,  about  the  year 
183(),  who  had  been  impressed  by  the  results  of  some 
experiments  on  horses,  was  led  by  his  genius  to  an  im- 
portant discovery.  He  found  that,  when  cut  across  be- 
neath the  skin  by  means  of  a  slender  needle-like  knife, 
the  puncture  in  the  skin  being  immediately  sealed  so 
as  to  exclude  the  air  from  the  deei)er  wound,  the  ten- 
don of  the  horse,  after  a  very  little  time,  grew  together 
again  without  pain,  intiammation,  or  fonuation  of  pns. 
He  was  thus  led,  while  striving  to  rectify  the  deformity 
ia  congenital  club-foot  and  similar  affections,  to  divide 
tendons  subcutaneously  in  the  human  being;  and  he 
secured  the  same  unexpected  and  brilliant  results.  By 
this  discovery  Stromeyer  became  the  father  of  orthf)- 
paedic  surgery,  which,  by  its  numerous  and  successful 
applications,  has  added  so  much  to  the  happiness  of 
the  human  race  and  to  the  houor  of  surgerj'. 

Sir  .lames  Paget  afterward  matle  a  series  of  experi- 
njents  to  determine  the  exact  difference  in  the  healing 
of  divided  tendons  by  an  ojien  and  by  a  subcutaneous 
wound,  and  he  recounts  one  of  his  experiments,  which 
will  serve  as  a  fair  example  of  the  results  he  obtained  : 
"  In  the  same  rabbit  the  tibialis  anticins  and  t-xtcnsor 
longus  digitoTum  were  divided  on  the  right  side  with 
a  section  through  the  skin,  on  the  left  with  a  subcu- 
taneous section  through  a  small  opening.  Twelve  days 
afterward  the  rabbit  was  killed.  The  subcutaneous 
wound  on  the  left  side  was  well  repaired,  and  with 
comparatively  little  trace  of  inflammation  ;  the  gap  on 
the  right  side  was  closed  in  with  a  scab  and  an  imper- 
fect scar,  but  under  these  was  a  large  collecti<m  of  pu8» 
and  no  trace  of  a  reparative  process."  ("  Surg.  Path.," 
Philadelphia,  1871,  p.  132.) 

This  illustrates  a  truth  announce*!  by  John  Hunter 
many  years  befon- ;  but  tho  force  and  value  of  Hunter's 
statement  had  not  been  fully  estimated  nor  practically 
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applied  in  a  general  way  until  after  Stromeyer  had  di- 
vided tendons  subcutaneously  and  secured  union  with- 
)ut  suppuration.     It  may  interest  you  to  hear  Hunter's 
)riginal  words.     In  his   "Treatise  on  the  Healing  of 
Wounds  and  Injuries"  (1792)  he  begins  thus:  "The 
ijuries  done  to  sound  parts  I  shall  divide  into  two 
)rts>,  according  to  the  effects  of  the  accident.    The  first 
tind  consists  of  those  in  which  the  injured  parts  do  not 
jmraunicate  externally — as  concussions  of  the  whole 
body  or  of  particular  parts,  strains,  bruises,  and  simple' 
jctures,  which  form  a  large  division.     The  second 
insists  of  those  which  have  an  external  comraunica- 
ion,  comprehending  wounds  of  all  kinds,  and  com- 
)und  fractures.  .  .  .    The  injuries  of  the  first  divis- 
ion, in  which  the  'porta  do  not  communicate  external- 
ly," says  Hunter,  "seldom  indame,  whUe  those  of  the 
jcond  commonly  both  inflame  and  suppurate."    And 
lere  is  Sir  James  Pagefs  commentary  :  "In  these  sen- 
tences Mr.  Hunter  has  embodied  the  j)rinciple  on  which 
is  founded  the  whole  practice  of  subcutaneous  surgery 
— a  principle  of  which,  indeed,  it  seems  hardly  possible 
to  exaggerate  the  importance."     You  have  here,  gen- 
tlemen, a  clear  statement,  and  also  a  demonstration  of 
its  truth,  both  from  the  highest  authorities,  tliat  wounds 
ind  injuries  heal  more  i-apidly  and  surely  when  they 
cut  off  from  exposure  to  the  air.    To  keep  this 
)int,  and  the  distinction  it  involves,  clearly  before  the 
lind,  the  designation  of  "open  wounds-^  and  ''sealed 
oounds"  has  come  into  general  use. 

Precisely  in  what  manner  exposure  to  the  air  acts 
injuriously  in  retanling  the  healing  of  wounds  we  can 
not  discuss  just  yet,  for  this  involves  the  theory  of  an- 
tiseptic dressings  and  Listerism,  which  will  come  under 
consideration  later. 

Meanwhile,  however,  we  have  arrived  at  a  valid 
basis  for  clnsnilication  of  the  sereral  modes  of  heaJing. 
It  may  l>e  said  that  all  wounds  and  injuries  heal  in 
four  toays :  1,  by  primary  or  quick  union  {first  ivr 
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tention) ;  2,  h?/  scabbing,  and  by  svhcutancous  consoli- 
datioji — ilte  mecJiauism  in,  these  heinff  identical;  in 
these  two  modes  of  healing  the  air  is  excluded;  the 
wounds  are  sealed  ;  3,  by  granulation  and  suppurcL- 
tion  {second  intention)',  4,  by  union  of  gramtlatingy 
surfaces  {secondary  adhesion).  In  the  two  latter  ifte] 
toatinds  are  '^^op&n.^^ 

It  will  be  proper  now  to  complete  the  details  of  the 
mechanism  of  these  several  processes,  which  it  is  tlie 
surgeon's  duty  to  supervise;  and,  to  supervise  them 
intelligently,  lie  must  lie  familiar  with  them.  I  havej 
already  described  them  in  a  rajiid  way,  but  there  are 
points  in  connection  with  each  which  require  fui-ther 
elucidation.  I  have  assumed,  for  exiimple,  that  the 
main  feature  in  each  of  these  four  ways  of  healing  is 
the  organization  of  plastic  lymph,  but  a  surgeon  should 
know  something  more  precise  concerning  the  nature  of 
"jila.stic  lymph,"  and  also  what  is  meant  by  "oipini- 
zatiun." 

According  to  Roliin,  plastic  lymph  is  a  secretion 
from  a  freshly  -wounded  surface,  and  its  constituents 
are  derived  from  the  blood-plasma  ;  but,  as  distinctly 
held  by  this  authority,  it  is  not  blood -plasma,  nor  does 
it  C(mtain  fibrin,  as  such.  When  a  portion  of  this  ad- 
hesive, jelly-like  substance — plastic  IjTnph — Is  scraped 
from  the  surface  of  a  recent  wound  and  pla.ced  under 
a  microscope,  it  is  found  to  be  a  homogeneous  material 
like  that  of  wliich  the  human  emljrjo  consists  when  it 
first  becomes  recognizjible.  It  contains  molecular  gran- 
ules and  .some  scattered  red  blood  corjiuscles,  derived, 
probably,  from  adjacent  capillary  loops.  The  molecular 
granules,  in  which  the  formative  power  seems  to  reside, 
cluster  themselves  together  to  form  nuclei,  and  around 
the  nuclei  cells  form.  As  soon  as  they  are  formed  the 
cells  begin  to  proliferate  rapidly — ^i.  e.,  they  increase 
and  multiidy — and  in  a  very  little  time  the  lately  gelati- 
nous mass  is  found  to  be  swarming  with  cells,  so  that  it 
seems  to  consist  of  nothing  else. 
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And  now  a  strange  phenomenon  takes  place :  a  mi- 
nnte  stream  of  cells,  slightly  differing  in  appearance 
fr<im  the  others,  is  seen  coursing  its  way  through  the 
crowd  of  original  cells,  which  seem  to  flatten  out  and 
make  walls  to  keep  the  slender  current  Avithin  bounds  ; 
and  this  current  assumes  forth\nth  the  outline  of  a 
looj).  It  is,  in  fact,  a  newlj^  formed  capillary,  contain- 
ig  red-blood  corpuscles.  These  latter  may  be  recog- 
'nized  by  their  peculiar  shape — that  of  biconcave  disks, 
.with  which  you  are  familiar.    The  di-awing,  which  I 

Tia.  4. 


GnunoUtion  tissue.    Uagnified  SOO  diameters. 

Twrrow  from  Billriith's  "  Surgical  Pathology,"  very  well 
?preRents  the  appearance  of  this  mass  of  cells  under  a 
KHierate  magnifying  power,  with  here  and  there  a 
capillary  loop,  distinguishable  by  its  color. 

The  cells  of  which  this  new  fonnation  is  mainly 
composed  are  called  by  Huxley  "embryonic"  cells. 
He  gives  them  this  name  because  they  are  the  first 
)rmed  and  most  constant  features  that  make  their  ap- 
ice  in  the  jelly-like  substance — the  plastic  lymi)h, 
you  will — that  constitutes  the  human  embryo  when 
first  becomes  recognizable  under  a  magnifying  power. 
1686  cells  are  almost,  if  not  quite,  identical  with  rchile- 
blood,  corpuscles,  with  hjmpJi  carpusclegy  with  yovng 
fus-cells,  icith  yovng  epithdium,  with  granulation- 
fUs^  ami  with   young  connect iee-tissut  corpuscles ; 
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and  to  all  these  cells,  undistinguishable  from  each  other 
by  any  means  at  present  at  oiir  command,  the  name  of 
*^l€U^oci/tes^'  (which  means,  litemlly,  white  cells)  ia 
applied  by  histologists. 

A  leucocyte  is  notJung  m^re  than  a  viass  of  proto- 
plasm eonfaining  some  gramdes^  and,  under  some^ 
circumstances^  incest ing  itself  with  a  cell-wall,  Th« 
granules,  as  I  have  already  said,  seem  to  represent  its 
germinating  force.  Leucocytes  are  genei-ally  sph^'rical 
in  their  outline,  but  they  are  very  capable  of  changing! 
their  shape,  and  indeed  they  possess,  in  a  certain  de- 
gree, the  jxjwer  of  locomotion.  Tliis  may  be  verified 
wifliout  difficulty  by  cjirefully  obsening  the  behavior 
of  young  pus  corpuscles  under  the  microscope.  The 
phenomenon  of  cell  migmtion,  as  first  observed  by  the 
Englishman  Waller,  and  subsequently  by  Cohnheim,  of 
Berlin,  in  1867,  in  the  white  corpuscles  of  the  blood, 
and  since  verified  by  all  niicroscopists,  is  accomplished 
by  the  power  of  locomotion  possessed  by  these  curious 
bodies.  They  have  even  been  detected  ynth  granules  of 
vermilion  in  their  interior  after  this  substance  had  been 
injected  into  the  blood-vessel  of  a  frog,  the  granules 
having  been  evidently  included  by  the  soft  masses  and 
retained  \vithin  them.  A  leucocyte  would  seem  therefor© 
to  possess  certain  powei-s  characteristic  of  individual  life. 

The  power  of  thus  changing  its  shape  and  locality 
was  first  observed  in  an  organism,  apparently  identical 
with  the  leucocyte,  that  infests  certain  forms  of  decay- 
ing vegetable  life,  and  known  as  the  amoeba;  and  this 
jieciiliur  power  is  hence  spoken  of  as  ama^hoid  motion. 
I  have  seen  it  in  pus  corpuscles  voided  fnjm  the  bhid- 
der  in  vesical  c:itan-h,  but  it  is  only  seen  in  young  pus 
corpuscles.  \Mien  they  Income  mature,  they  lose  this 
curious  quality. 

This  anatoniica>l  element,  or  individual  organism,  as 
it  may  be  considered,  is  met  with  so  constantly  and  in 
90  many  phases  in  surgical  pathology  that  it  is  neces- 
sai-y  that  we  should  know  something  of  it. 
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S'ow  that  the  army  of  embryonic  cells,  or  leuco- 
cytes, begotten  by  germination  and  proliferation  in  the 
be<l  of  plastic  lymph  furnished  by  a  recent  wound,  has 
furnished  itself  with  a  basis  of  sitpply  of  nutrient  ma- 
terial through  the  newly  channeled  capillary  loops,  the 
individual  cells  next  begin  to  develop ;  and  their  de- 
velopment, as  I  have  already  said,  residts  ultimately  in 
the  formation  of  connective  tissue. 

The  plastic  lymph  has  thus  organized  itself  by  es- 
tablishing a  vascular  connection  with  the  blood-supplj/ 
qf  tJie  body  at  large,  and  it  now  forms  an  integral  part 
of  the  organism.  Capillary  vessels  pass  from  adjoining 
parts  into  it,  and  the  blof>d  is  returned  thr»>ugh  newly 
fonned  capillaries  that  leave  it.  Its  organization  is 
therefore  complete  as  far  as  vascular  supply  and  con- 
tinuation of  life  are  concerned.  This  illu.strates  the 
meaning  of  the  term  organisation  as  used  in  studying 
the  principles  of  surgery;  it  signifies^  as  regards  a 
new  formation,  a  commmi  source  of  hlood-supply  with 
the  rest  qf  the  body,  and  a  consequent  capacity  to  groic 
and  der>elop. 

The  phenomenon  of  the  spontaneous  generation  of 
capillary  vessels  is,  after  cell-grmcth  and  detelopinents 
the  most  Temarkahle  of  the  ultimate  manifestutions  of 
rital  force.  If  this  should  fail,  further  cell-giowth 
wotild  cease,  and,  through  lack  of  nutritive  material, 
there  would  be  no  progressive  structural  development. 
It  would  seem  to  be  a  law  that  the  nutritive  material 
must  always  come,  directly  or  indirectly,  from  the 
blood. 

Tlistologists  describe  several  methi)d8  in  which  capil- 
laries in  newly  forming  parts  take  their  origin  besides 
that  by  channeling,  already  described.  They  may  he 
oKserved,  in  the  transparent  tissues  of  animals,  tinder 
the  microscope.  Sir  James  Paget  mentions  and  tigui-es 
several  methods  he  has  witnessed. 

Now,  in  regard  to  connective  tissue,  which  is  to  }>e 
the  iasae  of  the  effort  at  structural  development  which 
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we  are  considering,  it  ia  exceedingly  desirable  that,  as 
surgeons,  we  should  have  a  compreliensive  idea  of  its 
nature  and  pi-operties ;  because  this  singular  sub- 
stance is  pretty  much  the  sole  medium  of  union  of  all 
wounds,  and  the  cicatricial  substitute  by  which  all 
losses  of  substance  in  our  bodies  are  repaired.  In  our 
complex  organisms  it  is  almost  the  only  one  of  our 
elementary  tissues  that  may  be  said  to  be  capable  c^ 
reproduction  ;  hence  its  great  usefulness  iu  the  process 
of  repair  of  wounds  and  injuries. 

In  the  lower  organis^ms  this  power  of  repairing 
injuries  is  mucli  greater  than  in  ours,  and  all  of  their 
tissues  and  many  of  their  organs  can  be  reproduced 
when  damaged  or  destroyed.  In  man  the  rei)arative 
power  is  confined  within  narrow  limits,  and  it  is  pos- 
sessed only  by  this  all-pervading  and  most  useful  of 
all  our  subordinate  tissues — that  which  we  caU  con- 
nective. 

As  I  have  said,  connective  tissue,  concerning  which 
we  can  not  know  too  much,  is  the  earliest  manifesta- 
tion of  structural  development  in  the  embryo.  It  first 
appears  in  the  form  of  ^jelly-like  mass,  containing 
leucocytes,  under  the  name  of  embiyonic  cells ;  but 
this  is  a  very  different  substance  from  the  more  f uDy 
formed,  web-like  tissue  you  are  familiar  with  in  the 
dissecti  ng-room. 

When  mature,  the  office  of  fuDy  formed  connective 
tissue  is  (without  restraining  in  any  way  theii'  respect- 
ive functions)  to  hold  tJie  different  organs  of  the  body 
in  their  proper  relation  to  each  other.  Hence  the 
significance  of  its  name ;  and  this  significance  extends 
also  to  its  surgical  uses.  Thiis,  it  surrounds  and  en- 
velops every  capillary,  vein,  and  ^artery  in  the  body, 
forming  the  sheath  that  envelops  the  artery  which  we 
are  obliged  to  dissect  away  in  order  to  reach  the  vessel ; 
it  escorts  the  several  blood-vessels  to  their  destination, 
and  accommodates  itself  to  their  necessary  movements 
and  to  their  varjing  volume. 
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But  it  is  with  the  young  or  embryonic  connective 
lubstance  that  we  are  most  concerned  at  present,  for, 
as  it  served  as  the  mother  tissue,  so  to  speak,  from 
which  all  our  organs  are  evolved  in  the  gi'owth  and  de- 
relopment  of  the  eml>ryo,  so,  in  the  process  of  repair 
^of  wounds  and  injuries,  it  is  that  which  grows  into  the 
bond  of  union  between  pai'ts  which  have  been  forcibly 
separated. 

It  is  thus  evident  that  ihe  methods  byichich  wounds 

are  repaired  are  more  or  less  identical  in  their  meek- 

^^anism  wit7t  the  jjrocess  of  emhryomc  etoluiion.    This 

^■k  what  renders  a  knowledge  of  these  hist<^)logical  facts 

^■necessary  to  us  in  stiulying  the  principles  of  surgery. 

^P      Having  thus  learned  something  of  plastic  lymph  and 

its  capacity  for  organization,  of  the  mode  in  which  its 

organization  is  accomplished,  and  the  additional  fact 

that  when  organized  it  becomes  identical  with  young 

connective  tissue,  it  may  possibly  reward  your  patience 

to  know  that  the  mass  of  living  tissue  represented  in 

the  drawing  is  identical  also  with  what  is  called  granu- 

'atioH  tissue — i.  e.,  with  the  material  of  which  the 

inulating  surface  of  a  healing  wound  or  ulcer  is  com- 

If  a  portion  of  the  soft,  velvety  surface  of  a 

"healthy  open  wound  in  process  of  healing  be  scraped 

hofF  and  placed  under  a  microscope,  you  will  see  the 
bame  cells  and  capillary  loops ;  and  these  granulation 
cells  are  likewise  tending  to  development  into  cicatri- 
rCial  tissue.    The  little  conical  eminences  with  which 
ich  a  surface  is  studded,  known  in  surgical  language 
granulations,  each  contain  a  capillary  loop,  as  repre- 
rated  in  Fig.  6,  which  I  have  taksn  from  Sir  James 
^aget.    Tlie  red-blood  corpu.scles  are  represented  as 
parsing  through  the  vessel,  and  it  is  imbedded  in  a 
of  leucocytes,  or  embryonic  cells. 
Hniing  recognized  the  identity  of  organized  plastic 
^jTuph  with  embryonic  or  young  connective  tissue,  and 
ilso  with  granulation  tissue,  let  us  observe  the  differ- 
ices  which  mark  the  further  development  of  this  neo- 
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plasm  into  mature  connective  or  cicatricial  tissue — 
according  as  this  development  takes  place  in  a  ' '  sealed  " 
or  in  an  '^'  open  "  wound. 

In  union  by  the  first  intention,  where  the  surfaces 

of  a  clean  cut  have  been 
Flo.  8.  brought  together  accu- 

rately, without  contact 
of  air,  the  development 
into  embryonic  tissue  of 
the  plastic  lymph  that 
so  promptly  invests 
these  surfaces  takes 
])lace  very  lapidly.  Vas- 
cular connections  are 
]  <r(  »mptl  y  establish  ed  be- 
tween  intervening  lay- 
ers of  new  tissue  and  the 
surfaces  of  the  wound 
on  either  side,  so  that  an 
organized  bond  of  union 
is  at  once  comjileted. 
Under  favorable  circum- 
stances, in  a  small 
wound  mth  smooth  surfaces,  the  whole  process  requii-es 
but  a  few  houi-s. 

Thus,  a  tumor  or  outgrowth  may  follow  an  injury — 
a  bruise,  for  example — the  effort  at  repair  by  the  steps 
I  have  described  extending  beyond  (jr  beside  its  nor- 
mal limits.  In  such  a  case  the  morbid  growth  will  be 
found  to  consist  of  the  noimal  elements  of  connective 
tissue  ;  but,  under  perverting  influences,  these  may 
have  ceased  to  develop  at  any  stage  of  the  process  ;  and 
now,  although  ceasing  to  develop,  they  may  have  con- 
tinued to  proliferate  at  the  stage  of  growth  which  they 
had  attained,  and  the  resulting  tumor  woiUd  be  found 
to  consist  of  connective-tissue  cells  of  a  corresponding 
character. 

It  is  of  interest  to  us,  therefore,  in  connection  with 
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le  pathology  of  tumors,  to  acquire  a  familiai'ity  with 
le  appearance  of  connectire-tissue  elements  In  theii* 
HBeveral  phases  of  development.  The  series  of  cells  rep- 
ivsented  in  Pig.  0,  from  Paget,  gives  a  correct  idea  of 
these  elements,  from  the  simple  leucocyte  on  the  ex- 
treme left — an  embryonic  cell,  or  connective- tissue  cor- 
puscle, which  I  have  already  descriljed — to  the  fully  de- 
Hnreloped,  elongated,  fusiform  cell  of  mature  connective 
^■liiiHie  on  the  extreme  right.  Kov,  1  repeat^  at  each  phase 


Fia.  6w 


Connectire-tissue  cells  at  different  stages  of  dercloprocnt. 


trt  represented^  marking  the  success  ire  steps  by  which 
tmhryonic  substance  is  d^t^eloped  into  mature  connec- 
lire  tissue,  the  process  of  development — which  requires 
higher  vital  effort  than  simple  growth — may  be  ar- 
w/,  and  growth  alone  may  he  continued.  So  that, 
Pa  consequence  of  a  traumatism,  a  tumor  might  form. 
and  the  histological  character  of  this  tumor  would  be 
■arepresented  by  any  one  of  the  cells  in  this  series ;  and, 
^Hn  fact,  I  have  seen  examples  of  each. 
^B  Virchow,  the  great  pathologist  of  Berlin,  whose 
^classification  of  tumors,  and  whose  nomenclature  esi^- 
^■ually,  is  very  much  in  vogue  at  present,  has  given  a 
Hpt)«r  and  more  clearly  defined  meaning  to  the  old  term 
sarcoma.  This  term,  which  conveys  literally  the  idea 
rof  a  fle.shy  mass,  is  usetl  by  Virchow  to  designate  a 
froup  of  tumors  which,  as  lie  expresses  himself,  pos- 
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sess  an  analoory  "^not  only  with  granulations,  but  also 
with  true  flesh  of  recent  formation  or  in  process  of  de- 
velopment." These  are  Ms  own  words,  (Virchow, 
"Path,  des  tumenrs,"  trad,  par  Aaronsohn,  t.  ii,  p. 
183.)  You  may  understand,  then,  that  a  sai-coma  is  a 
tumor  composetl  of  connective-tissue  elements. 

There  is  another  term,  which  took  its  origin  with  the 
Germans  and  which  I  have  already  made  use  of — the 
term  neoplasm.  This  word  means,  litei"ally,  new  forma- 
tion., and  it  is  coiTectly  applied  to  the  newly  formed 
mass  of  leucocytes  and  capillaries  that  I  have  called 
embryonic  or  young  connective  or  granulation  tissue. 
But  it  is  not  often  used  except  where  the  eflfort  at  re- 
pair has  not  gone  on  quietly  and  kindly  to  the  fulfill- 
ment of  its  purpose'.  Where  a  mass  of  newly  formed 
tissue  has  accumulated  in  consequence  of  some  obstruc- 
tion to  repair,  it  is  designated  as  an  '■  inflammatory 
neoplasm."  As  sucli  a  gi-owth  could  only  take  place  in 
the  course  of  connective-tissue  development,  it  is  proper 
to  define  the  term  neoplasm  in  this  connection.  It  is 
obvious,  also,  that  in  some  cases  thei'e  may  not  be  a 
wide  difference  between  a  neoj>lasm  of  this  sort  and  a 
connective-tissue  tumor. 

Although  a  morbid  outgrowth  in  the  shape  of  a 
tumor  might  possibly  be  the  result  of  its  exceptional 
arrest  or  perversion  from  a  normal  course,  nevertheless 
the  development  of  cicatricial  tissue  in  a  healing  wound, 
as  a  rule,  goes  on  safely  and  siirely  to  its  final  accom- 
plishment. Coincidently  \nth  the  maturity  of  the  per- 
manent connective  -  tissue  cell,  the  intercellular  sub- 
stance, by  a  process  known  as  jihr illation,  is  converted , 
into  the  well-known  white  fibrous  tissue.  The  yeUowl 
elastic  fiber,  the  other  simple  anatomical  element  in 
connective  tissue,  makes  its  appearance,  according  to 
Paget,  much  later. 

The  mature  connective-tissue  cell  undergoes  no  fur- 
ther change.  It  remains  in  a  dormant  state,  imbedded 
among  tke  JWers  which  its  presence  has  called  into 
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Its  nucleus  may  always  be  brought  into 
view  in  any  sj)eclmen  of  ordinaiy  mature  connective 
tissue — such,  for  example,  as  you  may  obtain  in  the 
dissecting-room — by  the  addition  of  acetic  acid.  But 
during  life  it  may  be  aroused  again  to  action  by  any 
traiinuiiic  injury  to  the  part.  Under  this  stimulus — 
the  stimulus  of  injury,  as  it  has  been  called — the  dor- 
mant connective- tissue  nucleus  awakes  with  renewed 
germinative  force,  and  may  soon  become  the  progenitor 
of  a  new  swarm  of  leucocytes. 

Notice,  if  you  please^  that  the  only  stimulus  hy 

^uhicJi  the  latent  reparative /orce  resident  in  the  dor- 

l  viant  connective-tissue  corjxuscle  can  be  called  into  nc- 

\iion  is  the  stimulus  of  injury ;  tJiat  connective  tissue 
miversally  jncsent  in  the  organism  ;  and  that,  con- 
wntly,  upon  ic?iatet>er  part  of  the  body  an  injury 

j  may  be  inflicted,  a  conservative  force  is  at  hand  which 
is  inevitably  aroused  into  activity,  and  by  this  newly 
awaAenvd  poioer  the  injury  is  to  be  repaired.  This 
force  is  garnered  up  here  in  the  omnipresent  connec- 

'  live  substance,  and  apparently  in  no  other  vascular  tis- 
sue of  the  organism. 

Remember,  finally,  as  I  have  just  reminded  you, 
that  this  dormant  force  may  be  called  into  action, 
under  exceptional  circumstances,  for  an  evil  as  well  as 
for  a  pood  purpose. 

77ius  the  Jcnowledge  required  for  theproprr  under- 
standing qftlie  healing  of  wounds  also  sJieds  a  light 

\vpon  the  obscure  subject  of  the  (Etiology  of  tumors,  and 
will  be  of  use  hereafter  in  that  connection. 

But  to  return  to  the  study  of  the  so-called  embryonic, 

1  or,  as  Huxley  styles  it  by  way  of  a  synonym,  "  intlilfer- 
ent.''  tissue ;  this  term  seems  aj^propriate,  Ijecanse  in  the 
embrj'o  all  the  other  tissues  are  evolved  from  it.  For 
the  same  reason  its  cells  are  sometimes  spoken  of  as 
*'indifferpnt  cells."  And  I  may  remark  in  ]>assing  that 
surgery  furnishes  not  a  few  illustrations  of  the  fitness 
of  Iluxley's  designation  ;  for  in  fracture,  where  the  em- 
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bryonic  tissue  is  developed  between  tlie  fragments  of  a 
broken  bono,  at  the  proper  stage  of  reivair  its  blood- 
vessels bring  a  supply  of  the  earthy  salts  of  bone,  with 
which  it  bepomes  infiltrated  and  thus  converted  into 
callus,  by  w^hieh  the  fi-agments  are  ultimately  unitetl. 
Agsiin  these  cells,  as  far  as  I  can  le^rn,  develop  into 
epidermis  fis  readily,  at  the  proper  moment,  as  into  con- 
nective substance. 

I  have  told  you  that  this  substance,  call  it  by  what 
name  we  may,  is  identical  with  granulation  tissue,  and 
I  have  fortified  the  statement  by  the  indorsement  of 
Billroth  and  Paget. 

In  Paget' 8  repi-esentation  of  a  solitary  granulation 
you  saw  blood  gkibules  circulating  within  the  capillaiy 
loop,  and  cells  of  granulation  tissue  surrounding  it  on 
the  outside.  The  walls  of  this  capillary  vessel,  as  I 
intimated  when  describing  its  spontaneous  formation, 
consist  of  flattened  'indifferent  cells"  which  have  be- 
come united  togi^ther  at  the  edges,  and  they  also  are 
composed,  therefore,  of  protoplasm.  This  is  true,  in- 
deed, of  all  capillaries. 

Through  these  capillary  walls,  consisting  of  flattened 
masses  of  protoplasm,  a  constant  transudation  is  taking 
place  of  liquid  nutritive  material  derived  from  the 
liquor  sanguinis.  This  liquid  exudaiion,  which  is  des- 
tined primarily  for  the  surrounding  cells,  is  abundantly 
free  .and  constant  during  their  healthy  growth,  and  it  is 
an  imjiortant  feature  in  connection  with  granulation  tis- 
sue, for,  as  we  shall  shortly  see,  it  is  tJie  source  qf  the 
discharge  of  pus. 

Now  it  concerns  iis  as  surgeons,  in  view  of  the  fact 
that  in  aU  open  wounds  we  rely  upon  gianulation  tis- 
sue to  fill  up  their  cavities  and  ultimately  to  obliterate 
them,  to  know  what  influences  favor  the  healthy  growth 
and  development  of  this  tissue ;  and  for  this  purpose 
we  must  cultivate  a  familiarity  with  its  apjiearance  and 
habits,  judging  chiefly,  of  course,  from  the  aspect  and 
quality  of  the  granulating  surface. 
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A  healthy  granulating  surface  has  a  soft,  velvety 
look,  glistening,  somewhat  tninsliK^ent,  <.if  a  bright,  red- 
dish-pink color.  To  the  touch  it  gives  iin  unctuous 
sensation,  and  the  idea  of  a  soft,  gelatinous  consistence. 
As  there  are  no  nerves  yet  developed  in  the  new  tissue, 
the  light  contact  of  finger  or  i>rohe,  or  even  of  caustic, 
causes  no  pain.  The  exceptional  sensiliility  of  gi-anu- 
lations  encountered  in  some  cases  is  due  to  a  morbid 
condition  of  the  nerves  of  the  underlying  tissue.  Rough 
contact  with  a  giiinulating  surface  promptly  causes  an 
oozing  of  blood ;  and  this  is  sometimes  fi-ee,  for  granu- 
lation tissue  is  very  vascular. 

The  cause  of  the  little  eminences  which  form  the 
individual  granulations,  which  the  Frencli  call  bour- 
geons— i.  e.,  buds  (of  ttesh) — is  not  very  clear.  It  is 
supposed  to  be  a  tji>ical  necessity  on  the  part  of  the 
new  formation  to  imitate  the  normal  papillary  emi- 
nences of  the  skin.  It  is  asserted  by  Cornil  and  Ran- 
vier  that  almost  all  growths  from  a  tegumeritary  sur- 
face— tumors  of  the  skin  and  warts,  for  example,  espe- 
cially tho.se  developed  at  or  near  the  outlets  of  the 
mucous  canals — affect  this  papillary  structure.  A  fine 
injection  of  granulation  tissue  with  size  and  vermilion 


Fio. 
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demonstrates  a  corre.sponding  arrangement  in  loops  or 
tuft.s  at  its  surface.  Fig.  7,  from  Billroth,  gives  a  mag- 
nified view  of  the  injected  vessels  of  an  open  wound 
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we  are  considering,  it  is  exceedingly  desirable  that,  as 
STizgeons,  we  should  have  a  comprehensive  idea  of  its 
nature  and  properties;  because  this  singular  xuh- 
stance  is  pretty  much  the  sole  medium  of  union  of  all 
wounds,  and  the  cicatricial  substitute  by  which  all 
losses  of  substance  in  our  bodies  are  repaired.  In  our 
complex  orgiinisnis  il  is  almost  the  only  one  of  out 
elemerdary  tissues  tliat  may  be  said  to  be  capable  if 
reproduction ,'  hence  its  great  useCulness  in  the  pi"Ooes8 
of  repair  of  wounds  and  injuries. 

In  the  lower  organisms  this  power  of  repairing 
injuries  is  7nue7i  greater  tha7i  in  ours,  and  all  of  their 
tissues  and  many  of  their  organs  can  be  i-eproduced 
when  damaged  or  destroyed.  In  man  the  reparative 
power  is  confined  within  narrow  limits,  and  it  is  pos- 
sessed only  by  this  all-percading  and  most  useful  of 
all  our  subordinate  tissues — that  which  we  call  con- 
nective. 

As  I  have  said,  connective  tissue,  concerning  which 
we  can  not  know  too  much,  is  the  earliest  manifesta- 
tion of  structural  development  in  the  embryo.  It  first 
appears  in  the  form  of  tx  jelh/'like  mass,  containing^ 
leucocytes,  under  the  name  of  embryonic  cells ;  but 
this  is  a  very  different  substance  from  the  more  fully 
formed,  web-like  tissue  you  are  familiar  with  in  the 
dissecting-room. 

When  mature,  the  office  of  fully  formed  connective 
tissue  is  (without  restraining  in  any  way  their  respect- 
ive functicjns)  to  hold  the  different  organs  of  the  body 
in  their  proper  relation  to  eacli  other.  Hence  the 
significance  of  its  name ;  and  this  significance  extentls 
also  to  its  surgical  uses.  Thus,  it  suiTounds  and  en- 
velops every  cajnllary,  vein,  and  artery  in  the  l)ody, 
forming  the  sheath  tliat  enveloi>s  the  arterj'  which  we 
are  (tl»liged  to  dissect  away  in  order  to  reach  the  ve«.sel ; 
it  escorts  the  several  blood-vessels  to  their  destination, 
nnd  nccomm(Klates  itself  to  their  necessary  movemeiitaj 
and  to  their  varj-ing  volume. 
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But  it  is  with  the  young  or  embryonic  connective 
substance  that  we  are  most  concemetl  at  present,  for, 
as  it  served  as  the  mother  tissue,  so  to  speak,  from 
which  all  our  organs  are  evolved  in  the  gi-owth  and  de- 
velopment of  the  embryo,  so,  in  the  process  of  repair 
of  wounds  and  injuries,  it  is  that  which  gix)W8  into  the 
bon<l  of  union  between  parts  which  have  been  forcibly 
separated. 

It  is  thus  evident  that  t?te  methods  hy  which  woumU 
are  Tepaired  are  more  or  less  identical  in  their  mech- 
anism with  the  process  of  embryonic  ecolution.  This 
is  what  renders  a  knowledge  of  these  histological  facts 
necessary  to  us  in  studying  the  princijiles  of  surgeiy. 

Having  thus  learned  something  of  plastic  lymph  and 
its  capacity  for  organization,  of  the  mode  in  which  its 
organizjition  is  accomplished,  and  the  additional  fact 
that  when  organized  it  becomes  identical  with  young 
connective  tissue,  it  may  ]X)ssibly  rewaixl  your  patience 
to  know  that  the  mass  of  li\'ing  tissue  represented  in 
the  drawing  is  identical  also  with  what  is  called  (jrran?^- 
lotion,  tissue — i.  e.,  with  the  material  of  which  the 
gninulating  surface  of  a  healing  wound  or  ulcer  is  com- 
posed. If  a  portion  of  the  soft,  velvety  surface  of  a 
healthy  open  wound  in  process  of  healing  be  scraped 
off  and  placed  under  a  microscope,  you  will  see  the 
same  cells  and  capillary  loops ;  and  these  granulation 
cells  are  likewise  tending  to  development  into  cicatri- 
cial tissue.  The  little  conical  eminences  with  which 
such  a  surface  is  studded,  known  in  surgical  lan^age 
as  gninnlations,  each  contain  a  cajiillary  loop,  as  repre- 
sented in  Fig.  5,  which  I  have  taken  from  Sir  James 
Paget.  The  red-blood  corpuscles  are  represented  as 
coursing  through  the  vessel,  and  it  is  imbedded  in  a 
mass  of  leucocytes,  or  embryonic  cells. 

Having  recognized  the  identity  of  organized  plastic 
lymph  with  embryonic  or  young  connective  tissue,  and 
also  with  granulation  tissue,  let  us  observe  the  dilfer- 
enoea  which  mark  the  further  development  of  this  neo- 
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the  pathology  of  tumors,  Xo  acquire  a  familiarity  with 
the  api>earaiice  of  connective-tissue  elements  in  their 
jveral  phases  of  development.     The  series  of  cells  rep- 
uted in  Fig.  6,  from  Paget,  gives  a  correct  idea  of 
these  elements,  from  the  simple  leucocyte  on  the  ex- 
treme left — an  embryonic  cell,  or  connective-tissne  cor- 
puscle,  which  I  have  already  descril)ed — to  the  fully  de- 
Hvcloped,  elongated,  fusiform  cell  of  mature  connective 
Hfaiue  on  the  extreme  right.  Now^  I  repeat,  at  eachpJiase 
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here  represented.,  marking  the  successire  steps  by  which 

I^mbrtjonic  substance  is  dereloped  into  mature  connec- 
Eice  tissue,  the  process  of  decelopment — ichich  requires 
B  higher  vital  effort  than  simple  growth. — may  be  ar- 
Vested,  and  groicth  alone  may  be  continued.     So  that, 
«s  a  consequence  of  a  traumatism,  a  tumor  might  form, 
and  the  histological  character  of  this  tumor  wonld  be 
•presented  by  any  one  of  the  cells  in  this  series ;  and, 
fact,  I  have  seen  examples  of  each. 
Virchow,  the    great   pathologist  of  Berlin,  whose 
Slassificjjtion  of  tumors,  and  whose  nomenclature  esj^e- 
ly,  is  very  much  in  vogue  at  present,  has  given  a 
and  more  clearly  defined  meaning  to  the  old  tfrm 
tarcoma.    This  term,  which  conveys  literally  the  idea 
)f  a  fleshy  mass,  is  nsetl  by  Virchow  to  designate  a 
froup  of  tumors  which,  as  he  expresses  himself,  pes- 
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existence.  Its  nucleus  may  always  be  brought  into 
view  in  any  specimen  of  ordinary  mature  connective 
tissue^ — such,  for  example,  as  you  may  obtain  in  the 
dissecting-room — by  the  addition  of  acetic  acid.  But 
during  life  it  may  be  aroused  again  to  action  by  any 
traumatic  injuTy  to  the  part.  Under  this  stimulus — 
the  stimulus  of  injury,  as  it  has  been  called — the  dor- 
mant connective-tissue  nucleus  awakes  with  renewed 
genninative  force,  and  may  soon  become  the  progenitor 
of  a  new  swarm  of  leucocytes. 

Notice^  if  you  please^  that  the  only  stlmulns  by 
wJiich  the  laterd  reparatir^e  force  resident  in  the  dor- 
mant connective-tissve  corpuscle  can  be  called  into  ac- 
tion is  the  stimulus  of  injury ;  tliat  corniective  tissue 
is  universally  jrresent  in  the  organism  ;  and  that,  con- 
sequently, vjM>n  whatever  part  of  the  body  an  injury 
maybe  inflicted,  a  conservative  force  is  at  hand  which 
is  ineciiably  aroused  into  actimty,  and,  by  this  neicly 
awakened  power  lite  injury  is  to  be  repaired.  This 
force  is  garnered  up  hei-e  in  the  omnipresent  connec- 
tive substance,  and  apparently  in  no  other  vascular  tis- 
sue of  the  organism. 

Remem1)er,  finally,  as  I  have  just  reminded  you, 
that  this  dormant  force  may  be  called  into  action, 
under  excejitional  cii-cumstances,  for  an  evil  as  well  as 
for  a  good  purpose. 

Hius  the  kno^cledge  required  for  the  proper  under- 
standing of  the  healing  of  wounds  also  sheds  a  light 
upon  the  obscure  subject  of  the  cstiology  of  tumors,  and 
will  \)e  of  use  hereafter  in  that  connection. 

But  to  return  to  the  study  of  the  so-called  embryonic, 
or,  as  Huxley  styles  it  by  way  of  a  sj'nonym,  "indiffer- 
ent," tissue ;  this  term  seems  appropriate,  because  in  the 
embryo  all  the  other  tissues  are  evolved  from  it.  For 
the  same  reason  its  cells  are  stimetimes  spoken  of  as 
'* indifferent  cells."  And  I  may  remark  in  jiassing  that 
surgery  furnishes  not  a  few  illustrations  of  the  fitness 
of  Huxley's  designation ;  for  in  fracture,  where  the  em- 
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A  healthy  granulating  surface  has  a  soft,  velvety 
look,  glistening,  somewhat  tmnslucent,  of  a  bi-ight,  red- 
dbh-pink  color.  To  the  touch  it  gives  an  unctuous 
sensation,  and  the  idea  of  a  soft,  gelatinous  consistence. 
As  there  are  no  nerves  yet  developed  in  the  new  tissue, 
the  light  contact  of  finger  or  probe,  or  even  of  caustic, 
causes  no  pain.  The  exceptional  sensibility  of  granu- 
lations encountered  in  some  cases  is  due  to  a  morbid 
condition  of  the  nerves  of  the  underlying  tissue.  Rough 
contact  with  a  granulating  surface  promptly  causes  an 

I  oozing  of  blood ;  and  this  is  sometimes  free,  for  granu- 

[lation  tissue  is  veiy  vascular. 

The  cause  of  the  little  eminences  which  f(jrm  the 
individual  granulations,  which  the  French  call  hour- 
geons — i.  e.,  buds  (of  flesh) — is  not  very  dear.  It  is 
supposed  to  be  a  tj'pical  necessity  on  the  part  of  the 

[new  formation  to  imitate  the  normal  paiiillary  emi- 
nences of  the  .skin.  It  is  asserted  by  Cornil  and  Ran- 
vier  that  almost  all  growths  from  a  tegumentary  sur- 

Jlace — tumors  of  the  skin  and  wart.s,  for  example,  espe- 
cially those  developed  at  or  near  the  outlets  of  the 
mucous  canals — affect  this  papillaiy  structui-e.  A  fine 
injection  of  granuLition  tissue  with  size  and  vermilion 
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demonstrates  a  corresponding  arrangement  in  loops  or 

,tufta  at  its  surface.     Fig,  7,  from  Billroth,  gives  a  mag- 

lified  view  of  the  injected  ves-sels  of  an  open  wound 
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In  pus  which  haa  been  eollecting  in  an  abscess  for 
several  days,  or  which  haa  been  discharged  from  the 
body  for  a  few  hours,  these  movements  indicating  life 
are  no  longer  to  be  seen.  Tlie  pus  corpusck»s,  under 
these  circumstances,  present  themselves  as  cells,  with 
from  two  to  five  nuclei — most  generally  three — and  these 
are  in  a  duster  resemliling  a  clover-leaf.  This  is  gener- 
ally considered  and  pictured  as  the  most  characteristic 
form  of  the  pus  corf^usde.  But  whenever  the  pus  cor- 
puscle presents  this  aspect  it  is  dead  ;  it  is  no  lunger 
capable  of  amoeboid  movements.  A  film,  constituting 
a  sort  of  cell-wall,  seems  to  have  formed  around  its 
outer  surface  ;  it  is  uniformly  iY)und.  When  subjected 
to  the  action  of  dilute  acetic  acid  it  dissolves — all  ex- 
cept the  outer  film  or  cell- wall,  and  the  central  trefoil- 
shaped  nucleiform  mavss. 

These  two  varieties  of  pus-cells,  living  and  dead,  are 
often  seen  mingled  together  m  various  proportions  in 
an  ordinary  si>ecimen  of  pus. 

In  pus  which  has  been  formed  for  some  days,  and 
confined  in  contact  with  the  tissues,  there  are  also  found 
larger  corpuscles,  overgi'ovvn,  as  it  were,  and  stuffed 
with  granules  of  fatty  matter  in  addition  to  their  nu- 
clei ;  these  are  simply  obese  pus-cells  which  have  fallen 
into  fatty  degeneration.  Minute  drops  of  free  oily 
sjabstance  also,  as  well  as  granular  debris,  are  almost 
always  present  in  pus,  derived  from  the  breaking  doAvn 
of  the  overgrown  granular  corpuscles  just  mentioned, 
or  fr<.)m  neighlx>ring  adiijose  tissue.  More  rarely  the 
delicate  needle -shai>ed  crj'stals  of  the  fatty  acids— the 
margaric  and  stearic — may  be  detect^^d.  It  is  the  pres- 
ence of  this  small  amount  of  fatty  matter  in  pus  that 
gives  it  the  od(»r,  when  boiled,  of  boiled  milk.  A  cer- 
tain portion  of  this  fatty  matter  enters  into  combina- 
tion als«j  with  the  salt.s  of  potash  and  soda,  which  are 
always  present  in  the  serum  of  piis  ;  and  this  explains 
its  soapy  feel.  Cholesteiine,  recognizable  by  its  broad, 
rhomboidal,  crystalline  plates,  is  also  sometimes  seen 
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lint,  or  soft  old  linen  or  cotton  clotli,  or  prepared  cotton 
wool,  in  the  liquid,  applying  it  to  the  granulating  surface, 
and  placing  over  this  an  inip<?rmeable  tissuo  of  oiled 
silk  or  gutta  percha,  by  which  evaporation  is  prevented 
— in  other  words^  medicated  water  dressing.    This  pro- 

ttective,  to  act  i^erfectly,  should  extend  on  all  sides  a 
Jitlle  l>eyond  the  saturated  cloths  beneath,  so  as  to 
prevent  drying  and  keep  the  granulations  always  in  a 
moist  atmosphere,  and  the  dressing  should  be  renewed 
at  least  every  six  houi-s,  or  more  fi^equently  if  the  sui)- 
puration  is  profuse. 

"\^^ien  ointments  are  more  grateful  to  the  patient's 
feelings,  or  more  convenient  for  use,  the  benzoated 
rinc  ointments,  vaseline  rubbed  up  \nth  balsam  of  Peru 
( 3  j  or  3  ij  of  the  latter  to  ^\oi  the  fonner),  and  the 
^—common  basilicon  ointment — the  ung.  resina  of  the  U. 
^PS.   Pharmacopoeia — are  gently  stimulating  di-essings. 
I      When  the  granulations  on  a  wound  are  pale  and  flabby, 
^.poultices  are  contra-indicated  ;  they  should  be  replaced 
^Pby  dry  dressings  of  prejxired  oakum  or  lint,  or  some 
of  the  astringent  or  stimulating  lotions  or  ointments 
named. 
L  Under  the  influence  of  mechanical  violence,  as  from 

^kough  handling,  careless  dressing,  or  chemically  irritat- 
^Kng  applications,  granulations  are  liable  to  become 
^^''t/yfawfrf";  that  is,  they  grow  too  red,  of  a  darker 
I  tint,  l>ecome  irregular  in  shape,  and,  in  patches,  disap- 
^B  pear  entirely,  being  replaced  by  a  sloughy  material,  or 
^Bleaving  a  smooth,  dark-red  surface,  and  the  wound  or 
f  nicer  is  more  or  less  acutely  painful.  In  this  condition 
^^  warm  emnllient  poultice,  possibly  \N'ith  the  addition  of 
Hsonie  hiudaniim,  and  absolute  Test  to  the  part,  will  meet 
'  the  indication — which  is  to  give  the  resoui-ces  of  nature 
a  fair  chance  and  entire  freedom  from  interference.  I 
ust  not  omit  to  note  that,  as  a  rule,  heat  and  moisture 
ially  favor  the  growth  of  granulations.  Heat  alone 
illcits  a  flow  of  blood  to  a  i)art,  and  granulations  are 
iltnown  to  flourish  in  a  prolonged  bath  of  warm  water. 
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The  combina firm  of  the  two  in  the  form  of  a  wann  i)oul- 
tice  is  a  remedy  the  vahie  of  which  is  indorsed  every- 
where by  popular  experience.  And  yet  its  good  effects 
are  only  teniiwrary,  and  it  is  always  liable  to  be  con- 
tinued too  long ;  for  granulations,  like  epidermis,  may 
become  watei'-so,^ked.  The  anodj-ne  and  soothing  prop- 
erty of  warmth,  the  soft  consistence  of  a  poultice  by 
which  it  is  rea+lily  adapted  to  an  uneven  surface,  and 
the  facility  with  which  it  may  be  medicated,  are  also 
valuable  qnntities  in  an  application  for  a  healing  wound. 

Other  morbid  conditions  are  likely  to  manifest  them- 
selves in  gmntilations  when  there  is  a  lack  of  quality 
in  the  patient's  blood,  as  from  syphilis  or  scun-y.  It 
is  difficult  to  describe  these  conditions  without  clinical 
illustrntions  ;  they  lack  the  appearance  of  health,  :uid 
do  not  tlourish  ;  in  scun'y,  a  tendency  to  bleed  is  a 
prominent  feature.  Their  treatment  consists  in  consti- 
tutional remedies  for  these  blood  diseases  rather  than 
any  particular  local  applications.  The  mercurial  lo- 
tions— i.  e.,  the  black  and  yellow  washes,  so  called — are 
likely  to  agree  with  granulating  surfaces  when  sj'philis 
is  present;  and  local  a.stringents,  like  subsulphate  of 
iron,  axi'.  imlicated  in  scorbutic  subjects. 

Where  a  local  animal  poison  or  vims  has  been 
brought  to  bear  upon  a  wound  or  ulc-er,  as,  for  exam- 
ple, that  of  hospital  gangrene,  or  of  the  contagions 
venereal  ulcer  known  as  chancroid,  then  the  whole 
process  of  healing  by  granulation  is  blighted.  The 
granulations  themselves  melt  away  or  die,  and  their 
substratum  of  tissue  is  converted  into  what  is  called 
a  slough,  which  is  a  layer  of  absi>lutely  dead  tissue — a 
moist  eschar.  I  have  closely  watched  the  effect  of 
these  x>eculiar  poistms,  the  action  of  each  of  which  re- 
sembles the  other  in  many  respects  quite  remarkably  ; 
and  I  have  repeatedly  witnessed  this  result.  The  pres- 
ence of  the  poison  is  in  deadly  antagonism  with  the 
vital  effort,  and  there  is  no  specific  antidote  to  it  in 
either  case.     When  the  virus  is  destroyed  utterly  and  ^ 
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entirely  (which  is  possible,  for  it  is  entirely  local  in 
both  of  these  instances),  as  by  the  action  of  strong 
nitric  acid  applied  freely  to  the  sloughy  surface  of  a 
stump  in  one  case,  or  to  an  ulcer  of  the  penis  in  the 
other,  then,  after  the  escliar  produced  by  the  caustic 
has  fallen,  the  nonnal  process  of  i-epair  is  promptly  re- 
sumed and  goes  on  siitisfactorily.  But,  if  any  of  the 
poison  has  escaped  destruction,  its  noxious  influence 
will  again  manifest  itself  by  progressively  blighting 
the  effort  at  repair,  and  the  remedy  must  be  re-ap- 
jjlied. 

The  condition  known  as  pJiagecUEiia,  which  some- 
times attacks  granulating  surfaces,  resembles  hospital 
gangi-ene.  Tlie  essence  of  this  alTection  is  a  progressive 
molecular  disintegration  of  the  surface  tissues,  which 
not  only  sweeps  away  granulations,  but  subsequently 
destroys  in  the  same  way  the  underlying  strata.  That 
this  disease  is  also  dependent  upon  a  poisoned  con- 
dition of  the  tissues  attacked  by  it  is  rendered  proba- 
ble by  the  fact  that  it  is  more  conti'ollable  by  the 
same  thorough  cauterization  than  by  any  other  remedy. 

"When  a  blood  poison  develops  itself  in  the  organ- 
ism during  the  healing  of  an  open  wound  (the  subtile 
and  fatal  poison  of  pyaemia,  for  example)  coincidently 
with  the  initial  rigor  that  marks  the  invasion  of  the 
disease,  the  healthy  purulent  discharge  ceases,  as  a  rule, 
and  the  granulating  surface  shrivels  and  becomes  dry. 
I  have  more  than  once  recognized  this  unpropiti(ms 
change  in  the  previously  healthy  wound  of  a  hospital 
patient  at  my  morning  visit,  and  received  at  the  same 
moment  the  report  of  the  house  surgeon:  "This  pa- 
tient has  had  a  cliill  with  a  temperature  of  104°  and 
a  pnlse  of  125."  In  the  comparatively  few  cases  in 
which  pya-miji  df>es  not  end  in  death  the  blo(xl  is 
sooner  or  later  renewed,  and  the  reparative  process  in 
the  wound  is  resumed. 

Simple  erysipelas  constitutes  an  exception  to  this 
statement.     I  have  not  infrequently  seen  a  local  wound 
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go  on  uninterruptedly  to  cicatrization  during  the  prog- 
ress of  this  peculiar  disease. 

When  death  takes  place  suddenly,  from  some  other 
fatal  cause,  during  the  healing  of  an  open  wound,  its 
granulating  surface  will  be  found,  on  post-mortem  in- 
8i)ection,  to  have  mainly  disappeared.  It  is  replaced 
by  the  glazed  surfaces  of  the  original  wound.  ^VTien 
the  heart  ceases  to  beat,  and  their  blood  supply  is  cut 
off,  the  granulation  cells  shrivel  and  dry  up,  or  melt 
away  by  liquefaction — which  latter  is  the  most  usual 
mode  of  death  of  the  leucocyte,  and,  in  fact,  of  all 
organic  cells. 


CHAPTER  Vn. 

Pas :  Its  clianwt«r,  lourcc,  rorieties,  UBelomeu. 

I  HAVE  thus  brought  before  you  some  of  the  influ- 
ences which  favor  granulation  tissue  in  its  progress 
toward  cicatrization,  and  some  which  hurt  it  and  in- 
terfere with  its  purpose ;  but  I  have  said  little  or  noth- 
ing concerning  the  formation  and  discharge  of  pus, 
which  constitutes  so  prominent  a  feature  in  the  healing 
of  open  wounds. 

A  flow  of  pns  goes  on  umnterruptedly  from  all 
parts  of  the  surface  of  every  open  wound  during 
healthy  healing  as  a  part  of  the  normal  process. 
An  open  wound  is  necessaiTly  a  suppurating  wound. 
The  first  appearance  of  pus  marks  the  successful  or- 
ganization of  the  plastic  lymph,  the  first  stage  in  heal- 
ing, and  coincides  with  a  certain  amount  nf  heat  and 
tension  of  the  wound,  and  often  witli  a  febrile  move- 
ment affecting  the  whole  organism.  As  soon  as  sup- 
puration is  estaMLshed  iu  the  wound  its  heat  and 
tension  are  sensibly  relieved,  and  the  increased  tem- 
perature of  the  body  and  the  frequency  of  the  pulse, 
if  present,  generally  subside. 

After  an  amputation,  where  the  wound  has  remained 
open  and  ita  progress  has  been  fiivorable,  the  soft  con- 
fiL'ctire  and  muscular  tis-sxies  are  covered  with  gi-anu- 
lations  in  from  three  days  to  a  week  ;  but  the  harder, 
white  fibrous  aponeuroses  and  the  tendons  i-equire 
more  than  double  tliis  time,  and  the  bone  remains 
bare  and  white  for  three  weeks,  or  longer.  But,  un- 
less there  is  a  dead  portion  to  be  first  cast  off,  even 
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these  unpromising-looking  parts  in  time  become  in- 
vested with  a  rosy  film,  and  now  the  whole  snrfatTe  of 
the  wound  piesents  a  uniform  exijanse  of  granulations. 
If  the  granulations  are  healthy,  this  is  the  propitious 
moment  for  attempting  union  "by  secondaiy  adhesion." 
In  this  event,  what  would  l>ecome  of  the  discharge  of 
pus?  To  answer  this  question  we  must  first  study 
somewhat  more  closely  the  intimate  nature  of  pus,  and 
leara  something  concerning  its  source  and  its  signifi- 
cance. 

In  its  most  usual  form,  healthy  pus  is  a  ci-eam-like 
fluid  of  a  yellowish-white  color,  tending  often  to  as- 
sume a  pale,  greenish  tint ;  it  has  a  mawkish,  faintly 
animal  odor,  a  slightly  saltish  and  rather  sweet  taste, 
an  unctuous,  soajiy  feel,  no  viscosity  nor  stringiness, 
and  an  alkaline  reaction.  Pus  is  constantly  presenting 
variations  from  these  normal  characteristics,  according 
to  the  circumstances  under  which  it  is  generated,  the 
tissues  at  the  expense  of  which  it  is  produced,  and  ita 
freshness  or  age.  Pus  manifests  little  disposition  to 
putrefaction,  even  at  the  temperature  of  the  body,  as 
long  as  the  external  air  has  no  access  to  it ;  and,  when 
removed  from  the  body  and  exposed  at  an  ordinary 
temperature,  it  is  rather  slow  to  undergo  change. 

When  allowed  to  stand  quietly  for  some  hours,  pus 
gradually  separates  into  two  portions :  one  solid,  which, 
under  the  influence  of  gravity,  sinks  to  the  bottom  of 
the  vessel;  and  another,  liquid,  and  lighter  in  color, 
which  floats.  The  solid  jwrtion  of  fresh  pus  con.<nsts 
almost  entirely  of  leucocytes,  which  are  here  called 
pus  corpuscles ;  its  liquid  portion  is  a  serous  fluid 
called  liqtiOT  puris.  They  bear  a  relation  to  each 
other  like  that  which  exists  between  the  corpuscles  of 
the  bl<K)d  and  its  liquor  sanguinis.  In  normal  pus 
of  average  quality,  its  solid  portion  (corpuscles)  consti- 
tutes about  twenty-live  per  cent  of  the  whole,  three 
quarters  of  its  bulk  being,  therefore,  liquor  puris. 
But  this  proportion  may  vary  greatly,  in  most  caaes 
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by  diminntion  in  quantity  of  the  corpuscles.  Thus,  in 
the  thin,  serous,  watery  pus  that  comes  from  an  open 
wound  on  the  eve  of  healing,  or  in  that  furnished  by 
an  indolent  ulcer,  the  proportion  of  ooi-puscles  may 
sink  as  low  as  two  or  three  per  cent,  while  in  the  thick, 
creamy  discharge  from  a  healthy  granulating  wound 
it  may  rise  as  high  as  twenty-nine  per  cent  (Kobin). 
The  presence  of  thick  pus,  as  a  general  rule,  indicates 
active  progress  of  the  reparative  process  ;  it  shows  that 
cell  proliferation  is  going  on  luxuriantly ;  it  is  the 
"laudable"  pus  of  old  authors.  Thin  pus  means 
just  the  contrary — either  that  the  healing  process  has 
reached  a  natural  termination,  a  cicatrix  being  about 
to  close  in  the  suppurating  surface,  or  that  it  is  other- 
urise  interfered  with  or  suspended.  You  can  under- 
stand now  what  our  surgical  fathers  meant  when  they 
spoke  of  the  discharge  from  a  wound  aa  ^'■bonum  el 
latidabiU,^^  i.  e.,  good  and  praiseworthy;  "laudable" 
pus  l)eing  rich  in  newly  formed  organisms,  good  in 
quality,  and  promising  as  to  rapid  healing. 

When  we  investigate  the  anatomical  characteiistics 
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of  pus  after  separating  its  solid  portion  from  the  semm, 
we  find  that  more  than  nine  tenths  of  the  former  con- 
sists of  leucocytes,  or  pus-cells.  These  latter,  viewed 
nndor  the  microscope  in  freshly  formed  pus,  present 
indindually  the  granular  aspect,  and  also  the  araopboid 
movements  of  vigorous,  young,  healthy  leucocytes,  as 
dellneutud  in  Fig.  8. 
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In  pus  which  has  Ijeen  collecting  in  an  abscess  for 
sereral  days,  ox*  which  has  been  discharged  from  the 
body  for  a  few  houi"s,  these  movements  indicating  life 
are  no  longer  to  be  seen.  The  pus  corpuscles,  under 
these  circumstances,  present  themselves  as  cells,  with 
from  two  to  five  nuclei — most  generally  three — and  these 
are  in  a  cluster  resembling  a  clover-leaf.  This  is  gener- 
ally considered  and  pictured  as  the  most  characteristic 
form  of  the  pus  corjwscle.  But  whenever  the  pus  cor- 
puscle presents  this  aspect  it  is  dead ;  it  is  no  longer 
capable  of  amceboid  movements.  A  film,  constituting 
a  sort  of  cell-wall,  seems  to  have  formed  around  its 
outer  surface  ;  it  is  uniformly  round.  "When  sulijected 
to  the  action  of  dilute  acetic  acid  it  dissolves — all  ex- 
cept the  outer  film  or  cell-wall,  and  the  central  trefoil- 
shaped  nucleiform  mass. 

These  two  varieties  of  pus-cells,  living  and  dead,  are 
often  seen  mingled  together  in  various  proportions  in 
an  ordinary  specimen  of  pus. 

In  pus  which  has  been  formed  for  some  days,  and 
confined  in  contact  with  the  tissues,  there  are  also  found 
larger  coi-jiuscles,  overgrown,  as  it  were,  and  stuffed 
with  granules  of  fatty  matter  in  addition  to  their  nu- 
clei ;  these  are  simply  obese  pus-ceUs  which  have  fallen 
into  fatty  degeneration.  Minute  drops  of  fi'ee  oily 
substance  also,  as  well  as  granular  debris^  are  almost 
always  present  in  pus,  derived  from  the  breaking  down 
of  the  overgrown  granular  corpuscles  just  mentioned, 
or  from  neighboring  adipose  tissue.  More  iiirely  the 
delicate  needle-shaped  crystals  of  the  fatty  acids — the 
margaric  and  stearic — may  be  detected.  It  is  the  pres- 
ence of  this  small  amount  of  fatty  matter  in  pus  that 
gives  it  the  od«)r,  when  boiled,  of  boiled  milk.  A  cer- 
tain ]X)rtion  of  this  fatty  matter  enters  into  combina- 
tion also  with  the  salts  of  potash  and  soda.,  which  are 
always  present  in  the  senim  of  pus  ;  and  this  explains 
its  soapy  feel.  Cholesteiine,  recognizable  by  its  broad, 
rhomboidal,  crystalline  plates,  is  also  sometimes  seen 
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^in  pus,  especially  in  that  from  the  testes,  the  broad 
^•ligaments,  and  ovaries,  and  in  i)elvic  and  psoas  ab- 
^■ficess. 

|V  Among  the  accidental  elements  sometimes  seen  in 
pus  are  the  minute  infusorial  organisms  knou-n  as  ti- 
btiones  and  bacteria.  These  lining  microscopic  bodies 
hare  just  this  signification,  and  apparently  no  other, 
namely,  that  thepus  in  which  they  are  found  is  about 
miering  into  decomposition,  that  its  vital  quality  is 
it  a  loio  ebb,  and  that  chemical  forces  are  in  the  as- 
^dant. 

TATiile  examining  pus  under  the  micrf>scope  we  con- 
Itantly  meet  with  blood-glolailes  mingled  with  those  of 
>ns ;  they  come  from  the  nipture  of  capillary  ve^ssels 
'from  over-distenti(m.  Tlie  admixture  of  both  blood 
^and  oily  matter  with  pus  is  often  apparent  to  the  naked 
^Hftye  in  larger  proportion,  as  when  the  contents  of  an 
^^ abscess  have  been  evacuated  by  incision  through  vas- 
,<5ular  and  fatty  tissues.  Minute  granules  of  bone-earth 
ire  sometimes  found  in  pus  which  has  formed  in  cttn- 
tact  with  diseased  bone.  Under  all  circumstances,  the 
icbris  of  the  tissue  at  the  expense  of  which  pus  is 
formed  is  liable  to  be  present  in  it  inlarger  or  sm-aller 
asses.  Pus,  as  we  shall  see  hereafter,  is  never  formed 
inless  the  tissue  in  which  it  forms  has  undergcme  in- 
jury to  some  extent,  however  limited  ;  and  the  germs 
om  which  the  leuccx^ytes  take  their  origin  in  the  re- 
lulting  plastic  lymph  are  also  derived  from  the  injured 
me,  i.  e.,  from  its  connective- tissue  stroma  and  from 
idering  white  corpuscles. 

T?ie  serous  portion  of  pus,  when  separated  from  its 

solid  materials  by  careful  liltRiticm,  presents  itself  as  a 

clear,  slightly  alkaline,  albuminous  liquid  containing  no 

olid  partirles  whatever.     It  constitutes,  in  an  average 

Sj^rinit-n,  at  Irast  three  quarters  of  the  weight  of  the 

ptJ8 ;  and,  although  derive<l  directly  from  the  blood, 

ugh  the  walls  (kf  the  capillaries,  in  the  form  of  liquid 

,  it  nevertheless  dliTers  from  the  plasma  of  the 
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blood,  as  well  as  from  the  ordinary  serum  of  dropsic 
(Robin.) 

Liquor  puns  owes  its  alkaline  reaction  to  the  pres«' 
ence  of  salts  of  soda  with  excess  of  base  ;  it  also  con- 
tains chloride  of  sodium  and  the  phosphates  of  soda, 
lime,  and  magnesia — more  of  the  two  latter  when  the 
pus  has  formed  in  contact  with  bone.  The  addition  of 
nitric  acid  wLU  always  cause  precijntation  of  its  albu- 
men. In  decomposition,  or  whenever  ammonia  Ls  pres- 
ent, the  well-known  large  prisms  of  the  triple  phosphate 
of  ammonia  and  magnesia  can  be  detected  in  pus.  They 
are  generally  present  in  the  dried  pus  that  collects 
around  a  wound. 

In  the  exceptional  cases  in  which  pus  reddens  lit- 
mns-pajier  theitj  is  luncidity  in  consequence  of  the  gen- 
eration of  butyric  and  other  fatty  acids. 

When  liquor  potassse  or  aqua  ammonite  is  added, 
in  a  very  moderate  quantity,  to  pus  in  a  test-tube,  and 
the  two  substances  shaken  together,  a  curious  semi- 
solid, translucent  mass  results  which  has  the  consist- 
ence of  dense  mucus.  The  pus-cells  are  dissolved  by 
the  alkali,  which  also  reacts  iipon  the  albuminous  com- 
pounds in  the  liquor  pnris.  Tlie  slimy  substance 
which  forms  when  the  parts  around  an  open  wound  are 
washed  with  soap  an<l  water  is  a  i-esult  of  this  peculiar 
reaction  of  pus  with  the  alkali  of  the  soap.  It  explains 
also  the  characteristic  ropy  mucoid  discharge  from  the 
bladder  in  cystitis  whenever  ammonia  is  set  free  in 
the  urine.  This  is  liable  to  occur,  by  decomi>osition  of 
urea,  whenever  there  is  habitual  delay  or  difficulty  in 
entirely  emptying  the  bladder. 

We  have  next  to  consider  the  source  of  pus.  Tlie 
first  question  that  presents  itself  is  this :  What  is  the 
forp«  that  brings  leucocytes  to  the  surface  of  a  granulat- 
ing wound,  to  lie  discharged  thence  in  the  form  of  pus  \ 
This  force  is  found  in  the  liquid  exudation,  the  supply 
of  which,  in  a  suppurating  surface,  from  the  cai>illurie3 
both  newly  formed  and  old,  is  copious  and  continuouai 
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nntil  arrested  by  the   ultimate  cicatrization   of   the 
wound. 

TJtis  constant  supply  of  nutritive  material  for  the 
gr.oioinff  celh,  in  a  wound  healing  by  the  second  inten- 
tion^ is  in  excess  of  the  demand.  After  percolating 
through  the  mass  of  gmnnlation  tissue,  the  excess  of 
liquid  reaches  the  gniuulating  surface,  carrying  out 
with  it  a  certain  proportion  of  the  leucocytes  among 
which  it  has  passed,  and  makes  its  appearance  there  as 
pus. 

I  A  simple  experiment  will  serve  to  show  that  this  is 
not  theory,  but  demonstrable  fact.  Carefully  dry  off 
the  surface  of  a  granulating  wound  by  means  of  some 
soft  absorbent,  such  as  prepared  cotton,  and  then  apply 
an  iiTitant ;  for  instance,  sprinkle  common  salt  upon  it, 
or  bring  a  red-hot  iron  almost  in  contact  with  it,  and 
you  will  see  myriads  of  minute  drops  exude,  like 
sweat,  from  the  surface  thus  momentarily  dried  ;  place 
a  drop  of  this  fluid  under  the  microscope,  and  you  will 
find  leucocytes  in  numbers  ;  in  fact,  it  is  pus  (ComU 
and  Ranvier,  op.  cit.,  p.  99). 

I       Under  all  the  various  circumstances  in  which  pus 
[  is  formed  in  the  body,  and  in  aU  localities — whether  on 
the  surface  of  mucous  or  serous  membranes,  or  in  the 
depths  of  the  tissues — these,  as  in  a  granulating  wound, 
are  the  factoi-s  which  contribute  to  its  formation :  liq- 
uid exudation  from  capillary  vessels,  and  leucocytes. 
A  surface  of  granulation  tissue  is  therefore  by  no 
means  the  only  source  of  pus.    As  we  shall  shortly 
see,  it  may  form,  under  certain  conditions,  in  any  pirt 
t  of  the  body.     I  mean  by  this  statement  that  no  previ- 
tonsly  formed  granulating  surface,  or  so-called  '^pyo- 
genic membrane,"  is  necessary  for  the  formation  of  pus. 
The  first  phenomenon  that  attends  its  production  is 
liquid  exudation  ;  tJie  next,  cell  proliferation.    You 
imay  understand  now  why  Robin  designates  pus  "an 
occidental  secretion,"  and  why  Billroth  insists  upon 
calling  it  "liquid  neoplasm," 
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On  the  other  hand,  it  is  to  he  distinctly  kept  in 
mind  that  granulation  tissue  may  form ^  grow,  and 
develop  into  connective  or  cicatricial  tissue — as  between 
the  ends  of  a  subcutaneonsly  divided  tendon — wit/tout 
the  formation  of  a  drop  cf  pus. 

I  have  now  brought  before  you  some  evidence  as 
to  the  nature  and  sources  of  pus  ;  but  we  have  not  yet 
considered  its  uses.  For  what  purpose  is  pus  secreted 
from  our  blood  at  the  expense  of  our  tissues  \ 

Formerly  the  flow  <A  pus  was  supposed  to  exert  a 
depiirative  influence  both  upon  the  wound  and  upon 
the  system  at  large.  It  was  thought  to  cleanse  a  wound 
and  prepare  it  for  healing  ;  and  means  were  commonly 
employed  to  promote  its  flow.  The  popular  mind  still 
attaches  importance  to  the  idea  that  suppuration  purges 
tlie  body  of  sontething  injurious;  and  the  term  "'•cor- 
ruption "  is  stUl  applied  to  pus,  and  a  certain  satisfac- 
tion excited  by  its  free  discharge.  Ilence,  also,  one 
sowce  of  confidence  in  setons  and  issues  as  remedies. 

But,  at  the  present  day,  the  conviction  has  gradu- 
ally come  to  prevail  that  these  uses  of  pus  are  imagi- 
nary. They  certainly  are  not  conlinned  hy  the  growing 
accuracy  of  our  knowletige,  and  the  opinion  of  Robin 
remains  undisputed.  He  says :  '•'■It  can  not  he  demon- 
strated that^  under  any  circumstances,  suppuration 
does  goody  or  that  ii  exerts  any  salutary  infiuence  by 
depuration-^  ("Des  Humeurs,"  p.  384). 

We  are  to  regard  supjntration,  therefore,  simply 
as  an  exuberant  overflo^o  of  plastic  material.  The 
leucocytes  that  are  washed  away  by  the  flow  of  liquid 
exudation  are  evidently  not  absolutely  necessary  for 
the  constructive  process.  They  are  in  excess  of  the 
demand.  Their  fellows,  which  remain  behind,  develop 
into  tissue :  they  subserve  a  useful  purpose ;  but  the 
pus  corpuscles  are  wasted  :  they  are  abortions. 

I  think  you  will  recognize  that  the  trath  of  this 
view  is  demonstrated  by  what  happens  when  healthy 
grauidating  surfaces  are  brought  in  contact  with  each 
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Other  and  kept  gently  and  finnly  in  apposition.  We 
know  by  experience  that  they  unite  and  grow  together 
at  once.  I  have  asked  the  question,  What,  in  this 
event,  tjeoonies  of  the  pus  i  The  answer  is,  It  ceases 
to  be  produced  the  moment  the  granulating  surfaces 
are  successfully  brought  together.  The  immediate  call 
for  oif/anization  and  decelopmeiif,  in  the  new  attitude 
qf  the  woundy  affords  ample  scope  for  both  the  force 
and  material  hitherto  wasted,  and  its  overflow  as  pus 
is  ai  an  end, 

k  I  will  give  you  evidence,  on  another  occasion,  that 
STippuration  is  not  only  useless  and  wasteful,  but  that 
it  is  otherwise  positively  injurious. 

ileauwhile  it  is  to  be  observed  that,  when  it  can 
not  be  cut  short  by  getting  union  by  adhesion  of  granu- 
lations—  a  possibility  which  the  intelligent  surgeon 
should  always  keep  keenly  in  view — the  normal  termi- 
nation of  suppuration  comes  through  the  repressive 
intluence  of  cicatrization ;  and  this,  the  process  of 
cicatrization  in  open  wounds,  will  next  claim  our  atten- 
tion. 

After  a  longer  or  shoiter  time  the  cavity  of  every 
open  wound  becomes  filled  up  by  the  constantly  grow- 
ing granulation  tissue.  The  granulations  even  sprout, 
in  the  redundancy  of  their  vigor,  beyond  the  edges  of 
the  wound,  and  require  means  to  be  used  for  their  re- 
pression. As  a  rule,  when  the  granulating  surface  has 
reached  the  level  of  the  edges  of  a  healthy  wound,  or 
usually  even  a  somewhat  higher  level,  a  sensible  con- 
traction in  itsS  area  begins  to  be  noticeable ;  the  raw 
surface  shrinks,  as  it  were,  and,  simultaneously,  the 
process  of  cicatrization  begins.  The  borders  of  the 
healing  wound  begin  obviously  to  pucker  in ;  from 
ha\ing  been  more  or  leas  everted,  they  become  decid- 
e<lly  inverted ;  they  shaj^e  themselves  so  as  to  become 
smoother  and  more  beveled,  and  to  terminate,  toward 
the  granulating  surface,  in  a  narrow,  shelving  border 
of  a  more  decided  red  color ;  and  this  again  merges 
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into  a  still  thiner  edge  of  a  bluish-whit«  tint.  This 
latter,  a  delicate,  pearl-colored  jiellicle,  althotigh  slight- 
ly below  the  level  of  the  gmnulations,  is  evid^nlly 
eucroacJiing  upon  iJieir  surface ;  and  it  continues  to 
advance  nnifoiinly  upon  all  sides,  from  circTimference  j 
toward  center,  like  a  lake  freezing  from  its  banks. 
Thus  in  time  the  whole  granulating  surface  of  the 
wound  becomes  covered  in — repressed^  as  it  were,  as  to 
further  growth — by  the  smooth,  glossy,  pinkish-colored 
film  of  cicatricial  tissue.  I  would  advise  you  to  seek 
opportTinities  to  watch  this  process  with  a  pocket-lens. 
The  extent  of  a  cicatrix,  in  consequence  of  the  insen.-*!- 
ble  but  very  decided  shrinking  of  the  mass  of  gi-anula- 
tion  tissue  which  has  taken  place,  and  which  sometimes 
packers  in  the  surrounding  soft  parts  in  a  ivniarkable 
manner,  is  always  very  much  smaller  than  the  original 
size  of  the  wound. 

A  ciciitrix  consists,  on  its  surface,  of  the  film  of 
epidermic  cells  which  has  thus  covered  in  the  wound ; 
and  it  continues  to  be  re-enforced  from  beneath  by  the 
rapidly  advancing  development  of  the  granulations  into 
connective  tissue — the  simultaneous  arrest  of  waste  of 
material  in  the  shajje  of  pus  corpuscles  conducing  to 
this  end. 

The  indifference  with  which  the  leucocytes  of  a 
wound's  surface  develop,  not  only  into  the  epidermic 
film  just  described,  but  also  into  true  skin  beneath  it, 
and  into  supeilicial  fascia  beneath  true  skin,  would  en- 
tirely justify  Mr.  Huxley's  designation  of  them  as  *' in- 
different cells,"  if  it  were  certainly  and  absolutely  true. 
It  has  been  said  that  the  stimulus  to  the  first  effort  at 
cicatrization  is  derived  from  the  simple  contact  qf  the 
epidirmis  at  the  edges  of  the  wound  with  the  granula- 
tions when  they  hare  reached  its  level.,  and  that  it  is 
from  the  contact  of  the  epidermic  cells  that  the  repres- 
sive impulse  restricting  further  growth  is  received  and 
the  cicatrizing  process  is  begun. 

Tlie  discovery  made  by  M,  Heverdin^  qf  Oentva,\ 
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ices  plausibility  to  this  assertion.  He  has  recently 
lught  us  tlioi  small  clippingSy  or  grafts  from  liting 
ikiii^  if  applied  upon  a  graiudnting  surface  at  its 
inter  or  at  any  point  in  its  area,  will  excite  the  for- 
laiion  of  new  epidermis  around  tliem,  the  process 
tcing  attended  by  the  same  phenomena  of  C4>mmencing 
ucatrization  which  I haxsejust  described. 

A  cicatricial  film  does  not  jwssess  the  power  of  ad- 
vancing l.>eyond  a  limited  distance  from  the  edges  of  a 
^granulating  surface,  and,  until  they  are  covered  in  by 
je  epidermis,  the  leucocytes  beneath  do  not  begin  to 
levelop  into  true  skin.  The  distance  from  the  edge  of 
r»  wound  to  which  the  cicatricial  film  is  capable  of  ex- 
tending is  less  than  is  generally  supposed,  for  it  is 
always  aided  by  the  contraction  of  the  developing  con- 
nective tissue,  and  often  by  the  adhesive  plaster  of  the 
surgeon,  applied  so  as  to  approximate  the  wound's 
edges.  In  fact,  too  much  credit  is  usually  accorded  to 
the  power  of  cicatrization.  Practical  surgeons  are  well 
aware  that  wounds  and  ulcers  presenting  a  large  area 
can  not  be  relied  upijn  to  cicatrize  beyond  a  certain 
limited  degree.  I  once  amputated  a  limb,  before  the 
introduction  of  skin-grafting,  for  an  extensive  ulcer 
following  a  bum  which  had  resisted  all  means  employed 
to  heal  it.  There  was  also  defoi-mity  in  this  case  from 
contraction  of  the  elbow- joint.  Here  the  early  employ- 
lent  of  skin-grafts  might  have  prevented  both  the 
pontraction  and  the  incurable  ulceration,  and  so  saved 
the  limb. 

The  impuLse  to  cicatrization,  caused  in  theii*  immedi- 
kte  vicinity  by  skin-grafts,  extends  to  a  distance  not  ex- 
ling  one  third  of  an  inch  in  every  direction  from 
the  graft  as  a  center ;  and  it  then  ceases.    A  constant 
^succession  of  fresh  grafts  is  therefore  required  when 
the  surface  to  be  cicatrized  is  extensive. 

In  a  yonng  woman  whose  whole  scalp  had  been  torn 
off  by  machinery,  and  who  was  recently  treatM  in  one 
of  our  hospitals,  the  x>atient  survived  the  mutilation, 
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bnt  there  was  great  difficulty  in  getting  cicatrization. 
I  leara  that  more  than  ten  thousand  grafts  were  applied 
in  this  case  from  1875  to  1879.  Reverdin's  discovery  has 
proved  to  be  of  great  practical  use,  for  a  remedy  capa- 
ble of  starting  or  of  expediting  the  process  of  cicatriza- 
tion has  always  been  a  desideratum. 

Before  the  introduction  of  this  novel  and  valuable 
resource,  treatment  of  a  large  ulcer  refusing  to  cicatrize  j 
on  general  principles  was  almost  hopless.  Approxima- 
tion of  the  bf)rders  of  the  ulcer  by  the  method  known 
as  Bojf-nton's,  and  rast,  were  used ;  a  sea  voyage  was 
regarded  as  the  most  promising  means  of  cure  for  de- 
layed healing  when  all  other  means  failed.  I  have  fre- 
quently proved  the  beneficial  effects  of  this  measure, 
especially  after  extensive  oj^erations  for  fistula  in  ano 
and  in  old  ulcers.  The  explanation  of  the  great  advan- 
tage that  so  often  follows  this  remedy  lies  in  the  thor- 
ough change  in  the  patient's  habits  and  surroundings, 
and  the  improvement  in  the  quality  of  the  blood  fixim 
breathing  purer  air. 

The  great  importance,  in  promoting  the  healing  pro- 
cess, of  an  improved  quality  of  the  blood,  which  is  so 
liable  to  be  loatled  with  impurities,  is  illustrated  by  the 
almost  magical  effect  that  follows  the  administration  of 
the  iodide  <»f  potassium,  in  a  sufhcient  dose,  in  the  ter- 
tiary ulcerations  of  syphilw.  There  is  no  fact  in  thera- 
l)eutic3  more  constant  and  more  striking  than  this. 

Not  only  the  quality  of  the  bliK»d  must  be  good,  but, 
in  order  to  secure  prompt  cicatrization  of  wounds  and 
ulcers,  the  supply  of  good  blood  to  the  part  must  l)e 
sufficient  and  constant.  We  see  proof  of  this  in  the 
rapid  improvement  in  chronic  varicose  ulcers  of  the  leg, 
whei-e  the  blood  supply  i.s  defective  in  consequence  of 
venous  stagnatifm,  under  the  use  of  the  caoutchouc  bond- 
age introduced  by  Dr.  Martin,  of  Boston.  Any  well- 
applied  bandage  or  accurately  fitting  elastic  stocking 
will  serve  to  equalize  tlie  local  circulation  under  these 
circumstances,  but  none,  in  ray  observation,  so  certainly 
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lis  bandage,  for  the  patient  can  be  tanght  to  apply 
it  himself ;  and  the  prompt  good  effects  that  follow  se- 
cure in  most  instances  its  faithful  use  until  a  cure  is 
eflfected.  The  stagmition  of  blood  in  the  enormously 
distended  superficial  veins  of  the  leg  when  varicose  pre- 
vents effectual  drainage  of  the  parts  around  the  ulcer, 
and  keei)S  them  always  congested,  with  a  stagnant  ca- 
pillary circulation.  Under  these  cii'ciimstances  the 
granulations  are  inii>erfectly  fonned  and  livid  in  color, 
and  there  is  little  or  no  progi-essive  i-epair.  The  band- 
age, by  equally  compressing  the  enlarged  surface  veins, 
replaces  their  useless  valves ;  the  blood  is  forced  into 
other  actively  working  channels,  the  c<^ngestion  is  re- 
lieved, and  normal  cii'culation  restored.  A  healthy 
color  now  returns  to  the  ulcer,  its  granulations  become 
regidar  in  shai)e  and  active  in  growth,  and  in  a  little 
time  its  cicatrization  is  accomplished — often  with  noth- 
ing but  a  simple  water  dressing  in  immediate  contact 
with  the  ulcer. 

Now  that  we  have  reached  its  natural  termination 
by  cicatrization,  it  will  be  profitable  to  examine  in 
mpid  review  the  more  important  features  of  the  healing 
process. 

The  great  advantages  of  quick  healing  (tmly  to  l>e 
secured  where  access  of  air  is  cut  off)  over  healing  by 
way  of  granulation  and  suppuration,  as  in  open  wounds, 
are,  I  n-ust,  sufficiently  obvious.  There  are  no  reasons 
at  the  present  day  which  justify  the  surgeon  in  giving 
preference  to  the  slower  method  and  exposing  his 
{Kitient  to  its  greater  dangers.  When  a  wound  can 
be  so  dressed  as  to  certainly  prevent  access  of  air  and 
to  secure  perfect  rest,  there  is,  a.s  a  rule,  little  or  no 
pain,  heat,  redness,  and  swelling — symptoms  of  that 
condition  so  much  dreaded  popularly  under  the  name 
of  Intlammation.  When  the  wound  is  rtpen,  the«e 
s>-niptom3  are  more  prominent  and  more  liable  to  occm*. 
They  may  subside  early,  as  T  have  described,  when  the 
process  goes  on  favorably  ;  but  favorable  progress  is 
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liable  to  interruption  in  many  waya,  as  we  shall 
hereafter ;  and  the  longer  a  wound  remains  open   the 
•greater  the  danger  to  which  the  patient  is  exposed. 

Paget  speaks  of  the  ''period  of  mysterious  repose "1 
after  the  infliction  of  a  wound  before  the  appearance 
of  granulations  upon  its  surface — a  period  measured 
by  days  for  the  softer  and  more  vascular  tissues,  and 
by  weeks  for  the  harder  tissues  with  fewer  blood-vessels. 
But  this  appearance  of  repose  is  confined  entirely  to 
the  wound's  sui-face  as  viewed  by  the  naked  eye.  Be^ ' 
neath  its  surface  there  is  a  tumultuous  activity  in  the 
way  of  cell  germination.     In  i)roof  of  this,  witness  the 
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important  changes  which  have  been  accomplished  in 
the  tissues  just  beneath  the  surface  of  the  wound,  as 
well  as  ujxjn  it,  during  the  interval  l>efore  the  appear- 
ance of  granulations.  These  are  represented  in  Figs. 
0  and  10  from  Billroth.     Fig.  9  is  intended  to  show  the 
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capillary  network  of  connective  tissue  after  a  surface 
wound  attended  by  loss  of  substance.  The  flow  of 
blood  here  has  been  stopped  by  coagulation  immedi- 
ately after  the  wound  in  the  divided  capillaries,  the 
coagula  extending  to  the  nearest  collateral  branches. 
Beyond,  the  capillary  vessels  show  marked  dilatation, 
resulting  from  the  increased  pressui-e  ujion  them,  in 
consequence  of  the  obstructed  branches,  and  the  in- 
creased fluxion  of  blood,  which  always  takes  place 
toward  an  injured  part.  This  distention  is  about  to 
be  relieved  by  liquid  exudation  through  the  walls  of 
the  distended  capillaries ;  and  the  exudation,  tiuvers- 
ing  the  meshes  of  the  connective  tissue,  api)ears  upon 
the  surface  of  the  wound,  and  coagulates  there  as 
pla,stic  IvTUph.  As  there  is  here  no  opposed  surface 
similarly  situated  to  which  it  could  be  applied,  as  when 
surfaces  are  brought  together  for  primary  union,  the 
layer  of  plastic  lymph  gradually  becomes  organized 
into  richly  vascular  gi-anulation  tissue,  wliich  continues 
to  grow  from  its  surface  and  to  dischai^  its  exuber- 
ant elements  in  the  form  of  pus.  Fig.  10  represents  the 
changes  which  have  taken  place  in  and  beneath  the 
same  surface  wound  on  the  third  or  fourth  day,  when 
snppuratifm  has  been  established.  Its  principal  fea- 
tures are,  first,  the  greatly  increased  numbers  of  young 
cells  extending  to  the  surface,  where  they  form  the 
layer  of  granidation  tissue  which  covers  the  wound, 
with  its  surface  covered  ^vith  pus-cells ;  and,  second, 
the  newly  formed  capillary  loops  biinging  the  blood 
8ui)ply.  The  former  dilat<ttion  of  the  capillary  net- 
work no  longer  exists,  since  the  blood  finds  vent 
through  the  newly  formed  channels.  This  latter 
change  corresponds  with  the  external  visible  tension, 
or  swelling,  around  the  wound,  which  I  have  already 
described  as  disappearing  coincidently  with  the  appear- 
ance of  pus.  And  this  coincidence— namely,  the  sub- 
sidence of  swelling  and  the  occuiTence  of  suppuration — 
has,  no  doubt,  had  its  effect  in  begetting  the  popular 
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impression  in  favor  of  the  good  influence  of  a  free  flow 
of  pus. 

Now,  all  this  means  tliat  Nature,  during  this  period 
of  appaient  but  not  real  repose,  has  been  quietly  or- 


Fw.  10. 


m 


\«^i 


^i 


Xfi- 


Dtegnun  of  giunntetion  of  a  wound ;  the  iKVpr  of  pu»-c«Il8  U  rcpres«nlcd  m 
turing  been  acted  on  by  aootic  acid,  to  distinguish  the  pus-oclU  in  the  figure 
more  accurately  from  thu  gnuiulatiuo  cells.     Magnified  3<)i>— 100  diameters. 

ganizinp  her  forces,  and  that  she  is  ready  to  produce 
a  growth  of  young  connective  tissue  wherewith  she 
proposes  to  heal  the  wound. 

Although,  while  studying  side  by  side  the  phe- 
nomena that  attend  the  healing  process  and  the  re- 
sources nt  our  command  by  whirh  we  can  assist  it,  we 
have  arrived  at  \\s  ultimate  stage — that  of  cicatrization 
— there  are  yet  some  remaining  points  of  interest  in  re- 
lation to  granulations,  and  still  more  concerning  pus, 
which  ought  to  be  conaidei-ed  in  this  connection. 
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You  have  seen  that  granulations  are  richly  supplied 
jrith  blood-vessels.  Now,  the  proportion  of  blood- 
Tesaels  in  a  given  mass  of  granuhitions  beare  a  direct 
ratio  to  its  power  of  healthy  and  rapid  growth  and  de- 
velopment. Only  blood  of  a  good  quality  can  furnish 
material  for  the  luxuriant  growth  and  development  of 
cells  and  capUlaries.  Even  in  old  gninidating  surfaces 
where  healing  has  been  long  prevented,  as  where  a 
piece  of  dead  bone  remains  to  be  got  rid  of  before  an 
ulcer  or  sinus  can  heal,  the  gi-anulations  are  still  with- 
out sensibility — showing  that  no  nei-ves  have  developed 
in  them — but  the  slightest  touch  will  make  them  bleed, 
for  there  is  no  lack  of  vessels  yielding  meanwhile  a 
lazy  exudation  and  discharge  of  thin  pus.  Tliey  may 
remain  in  this  waiting  attitude  for  years  ;  but,  as  soon 
as  the  dejid  bone  has  been  reraovetl,  iheir  growth  will 
be  at  once  i-esumed,  and  they  will  develop  forthwith 
into  firm  cicatrix. 

The  vascularity  of  granulations  accounts  also  for 
their  power  of  absorbing  into  the  general  circulation 
soluble  substances  in  contact  ^vith  them.  The  absorb- 
ent power  of  the  capillaries  of  gninulations  is  in  no 
degree  less  than  the  well-known  power  in  this  respect 
of  capillary  vessels  elsewhere,  as  shown,  for  example,  in 
the  rapid  effects  of  a  sulKUtaneous  injection  of  mor- 
phine. Hence  the  necessity  of  caution  in  nsing  i)oison- 
ons  drugs  as  applications  to  woimds  and  ulcers  in  dress- 
ings. Hence  also  the  possibility  of  the  absorption  of 
noxious  materials  generated  in  a  wound,  or  brought  in 
contact  with  it  by  dust  in  the  air,  sponges,  dressings,  or 
by  manual  contact.  This  power  of  absorption,  which 
resides  in  every  granulating  wound,  diminisjies,  of 
course,  in  proportion  to  the  advancement  of  cicatriza- 
tion. 

It  is  an   established  fact  that  patients  with  open 

wounds  in  crowded  hospitals  are  liable  to  erysipelas 

and  pyjemia,  while  those  without  open  wotinds  usually 

escaj^.    Admitting  that  the  avenue  of  entrance  for  the 

11 
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poisons,  which  give  rise  to  these  diseases,  into  the  blood 
by  means  of  the  foul  air  respired  is  both  common  and 
direct,  nevertheless,  the  fact  of  greater  danger  incurred 
by  patients  with  open  wounds,  so  well  set  forth  bj^ 
Erichsen,  remains  aa  additional  evidence  of  the  power/ 
of  absorption  belonging  to  granulating  surfaces.    Appa» ' 
rently  the  only  difference  between  the  rapidity  iciih 
which  morphine  is  absorbed  into  tJie  circtUation  when 
injected  beneath  the   skin,  and  when  the  wime  sub- 
stance is  sprinkled  upon  a  granulating  surface,  is  due 
to  the  outward  flow  of  pus  constantly  going  on  from 
the  latter,  by  which  a  certain  proitortion  of  the  drug  is , 
floated  away  from  contact  with  its  capillary  vessels. 

Leucocytes  undergo  change  into  characteristic  pus- 
cells  with  clover-leaf  shaped  nuclei  in  consequence  of 
impaired  nutrition,  because  of  their  removal  from  con- 
tact with  or  the  immediate  vicinity  of  the  cai)illary 
vessels  of  the  granulation  tissue,  for  they  are  cut  off 
from  all  chance  of  further  development  when  they 
have  been  floated  to  the  surface  of  a  wound. 

The  consistence  of  pus  under  ordinary  circumstancea  t 
depends  entirely  upon  the  jjroportion  of  its  solid  con- 
stituents, i.  e.,  the  proportion  of  cells  present  in  it ;  so 
also  does  the  depth  of  its  ct)lur.  Tliis  proportion  varies, 
as  I  have  already  stated,  from  two  or  tliree  to  nearly 
thirty  per  cent.  In  certain  localities  pus  presents  the 
consistence  of  a  soft  solid,  as  in  abscesses  developed, 
under  pressure,  in  the  spongy  structure  of  bone ;  here 
the  serum  has  been  absorbed,  and  the  pus-cells,  having 
undergone  fatty  infiltration,  assume  an  angular  shape 
in  consequence  of  mutual  pressure.  Such  collections 
of  solid  pus  have  been  not  infrequently  mistaken  for 
tubercles  ;  but  the  pus-cells  will  always  swell  out  when 
water  is  applied  to  them,  and  they  will  also  show  their 
clover-leaf  shaped  nuclei  on  the  addition  of  acetic  acid. 
Solid  pus  occurs  also,  habitually,  in  other  localities: 
in  the  depressions  between  the  cirtMimvolutions  on  the 
surface  of  the  brain  and  spinal  cord  in  meningitis ;  on 
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the  iris,  where  it  can  often  be  seen  in  the  form  of  little 
rounded  masses  in  iritis,  in  the  cornea,  and  in  other  tis- 
anes of  the  eye, 

A  peculiar  proximate  organic  compound  called  pyo- 
ejranine  has  been  discovered  in  pus  by  M.  Fordos, 
which  gives  it  the  greenish  tint  so  often  noticeable. 
When  present  in  unusual  quantity,  this  substance  may 
give  pus,  in  rare  instances,  a  positively  blue  color 
(Robin,  op.  cit.,  p.  410).  This  latter  tint  is  also  some- 
times caused  by  the  growth  of  a  blue  fungus  upon 
dressings  which  have  been  left  long  unchanged.  This 
microscopic  fungus  is,  according  to  Robin,  a  variety  of 
the  protococcus  {id.,  p.  409).  Pus  from  abscess  of  the 
liver  is  liable  to  be  colored  of  a  deep  yellow,  green,  or 
brown,  by  the  coloring  matters  of  bile.  All  other 
shades  of  orange  or  red  are  due  to  the  presence  of 
red  corpuscles  of  the  blood  in  different  conditions  or 
quantities,  or  to  their  coloring  principle,  haematoidin. 
These  unusual  colorations  have  no  practical  signifi- 
cance except,  perhaps,  in  diagnosis. 

When  pus  gives  off  a  fetid  odor,  if  this  is  not  caused 
by  the  admixture  of  dead  and  sloughy  material  foreign 
to  its  own  substance,  it  is  the  result  of  actual  or  ap- 
proaching decomposition.  In  decomposition,  the  sul- 
phates of  its  albumen  become  sulphurets,  and  free  sul- 
phureted  hydrogen  is  extricated,  which  combines  with 
the  ammonui  given  off  at  the  same  time.  There  is  also 
a  trace  of  phosphureted  hydrogen  present,  which  con- 
tributes to  the  odor.  Decomposition  of  pus  often  takes 
place  around  a  wound,  where  it  collects  and  dries  upon 
the  surface  in  consequence  of  the  high  temperature  of 
the  body.  When  lotions  containing  lead  are  employed 
under  these  cirinmstances,  the  dressings  are  liable,  aa 
I  have  already  mentioned,  to  be  colored  black  by  de- 
posit of  the  siilphiiret  of  lead. 

But  pus  may  derive  a  bad  odor  from  other  sources 
than  the  siilph-hydrate  of  ammonia  and  the  other  re- 
sulta  of  its  own  decomposition.     The  power  by  which 
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gases  permeate  animal  membiunes  explains  the  foDtor 
of  abscesses  forming  near  the  rectum,  or,  in  fa^t,  in 
the  neighborhood  of  any  part  of  the  alimentary  canal. 
The  badly  smelling  gases  generated  within  the  canal 
are  absorbed  bj'  the  pus  formed  outside  of  it,  through 
the  intervening  membranes.  This  is  tnie  of  pus  form- 
ing in  the  neighborhood  of  the  mouth,  tonsils,  i>har- 
jnXj  and  CBsophagus.  A  peculiar  sour  smell  has 
been  noticed  in  pus  from  the  vicinity  of  the  small 
intestine,  suggestive  of  the  earlier  stages  of  digestion. 
There  is,  consequently,  a  certain  diagnostic  value  in 
the  odor  of  pus.  If  the  discharge  from  an  abscess  of 
the  neck  should  be  offensive,  it  may  be  safely  assumed 
to  come  from  a  source  as  deep  as  the  pharynx.  In  pus 
which  is  confined,  and  at  the  same  time  mixed  with  the 
secretions  of  an  inflamed  mucous  membrane,  as  in  that 
which  occasionally  collects  in  the  antrum  of  the  upi>er 
jaw,  the  foptor  is  excessive  ;  and  here  also  I  have  seen 
pus  quite  solid  in  consistence.  In  ozcena,  or  where 
dead  bone  is  present,  or  a  foreign  body  is  wedged  in 
the  nasal  cavities,  it  is  notoriously  offensive.  It  Ls  no- 
ticeable that  in  each  of  these  cases  the  odor  is  peculiar, 
and  differs  from  the  others. 

Substances  absorbed  into  the  blood  give  their  odor 
to  pus.  A  French  author  states  that  ulcers  of  the  1^ 
in  tanners,  who  work  in  badly  smeDing  hides,  are  re- 
markable for  their  extreme  foptor ;  and  I  have  certainly 
recognized  the  odor  of  the  dissecting-room  in  the  pus 
of  an  abscess  following  a  dissecting  wonnd.  The  pus 
from  buljoes  of  the  plague  is  described  as  smelling  hor- 
ribly, and  that  fi*om  the  pustules  of  small-pox  is  notori- 
ously offensive. 

The  constitution  of  pus  is  subject  to  constant  va- 
riety, not  only  in  different  individuals  and  forms  of 
disease,  and  in  various  localities  in  the  body,  but  in  dif- 
ferent conditions  of  the  same  individuaL  Under  the 
influence  of  an  attack  of  indigestion,  for  example,  the 
character  of  the  pus  from  a  healthy  granulating  wound 
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will  give  evidence  of  temporary  change  ;  and  after  a 
chill,  as  of  pyaemia,  as  I  have  said,  it  usually  becomes 
ecanty,  thin,  and  watery. 

Tliis  circumstance  in  part  explains  the  name  which 
is  wrongfully  borne  by  the  disease  usually  called  pyae- 
mia— i.  e.,  pus  in  blood — and  also  explains  its  synonym, 
"puiTilent  infection,"  still  employed  by  some  surgical 
writers.  The  sudden  disappearance  of  the  purulent 
discharge  from  a  wound,  simultaneously  with  the  chill 
by  which  grave  symptoms  are  ushered  in,  naturally 
suggests  that  the  serious  change  in  the  patient's  condi- 
tion is  caused  l>y  ''absorption  of  pus";  and  the  ab- 
scesses in  the  internal  organs  which  follow,  formerly 
caDed  metastatic,  seem  to  lend  support  to  this  idea. 
But  the  doctrine  of  purulent  absori)tion,  which  was 
taught  by  Velpeau  when  I  was  a  student  in  his  service 
forty  years  ago,  is  now  known  to  he  unsound.  Unfor- 
tunately, the  terms  pycemia,  puruJent  ivfection,  and 
pur^ilent  absarption,  based  upon  this  unsound  pathol- 
ogy, are  still  in  current  use.  We  believe  now  that  the 
series  of  grave  and  too  often  fatal  symptoms  which 
they  are  employed  to  designate  has  its  origin  in  the  in- 
troduction into  the  blood  of  poisonous  material  derived 
froiD  other  sources,  and  that  this  poisonous  material 
is  not  pus. 

Normal  pus,  unless  some  virus  or  poison  may  have 
been  accidentally  introduced  into  it  or  mingled  with 
it.  is  a  hland^  innocuous,  unirritating  fluid.  Its  in- 
jection exi>erimentally  into  the  veins  of  animals  has 
l)een  followed,  it  is  true,  by  internal  abscess  and  death ; 
but  these  consequences  were  due  to  another  mechanism 
entii-ely — namely,  to  coagulation  of  the  blood  by  the 
dead  corpuscles  injerte<l ;  these  acted  as  foreign  mate- 
rial in  the  blood,  and  the  subsequent  arrest  of  the  co- 
agiila  thus  formed,  when  can'ietl  onward  in  the  blood- 
Atreara  to  the  smaller  vessels,  provoked  pus  formation  as 
fomgn  bodies.  Their  arrest  occurs  most  frequently 
in  the  cai>illaries  tif  the  lungs,  and  abscesses  form  there 
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as  a  sort  of  necessity.  This  process,  now  known  as 
thrombosis  and  embolism,  will  l>e  again  discussed. 
Now,  precisely  similar  results  to  these  caused  by  the 
experimental  injection  of  pus  into  the  veins  of  animals 
have  followed  the  introduction  of  othenvise  innocuous 
powders— such  as  ivory-black  or  metallic  mercury  into 
the  circulating  torrent ;  for  minutely  divided  sub- 
stances, as  we  have  learned  already,  have  the  faculty 
of  causing  its  promjit  coagulation  when  brought  in  con- 
tact with  the  blood ;  and  we  shall  shortly  learn  that 
foreign  or  dead  matter  lodged  in  the  tissues  is  a  recog- 
nized cause  of  abscess. 

Where  a  wound  or  an  ulcer  is  partly  gangrenous 
or  phagedenic — in  fact,  up  to  the  time  when  a  complete 
layer  of  healthy  granulations  has  formed  ujwn  its  sur- 
face— its  pus  mil  always  contain  more  or  less  dead  or 
dissolving  tissue — detritus^  as  it  is  called.  The  yellow- 
ish, flocculent,  or  leathery  adherent  material,  which 
can  not  be  washed  away  from  the  bottom  of  a  wound 
or  ulcer  in  this  condition,  is  simply  dead  tissue  not  yet 
cast  off,  because  granulations  are  not  completely  organ- 
ized Ixjneath  it.  "When  a  virulent  jjoison  is  present,  as 
in  the  pus  of  a  chancroid,  this  circumstance,  as  ali-eady 
stated,  seems  to  prevent  or  delay  the  formation  of 
granulations,  and  thus  explains  the  slowness  with 
which  these  sores  heal. 

Pus  from  the  surface  of  a  healthy  granulating 
wound  is  said  by  Robin  to  contain,  almost  always,  some 
epithelial  cells,  especially  if  it  is  approaching  cicatriza- 
tion. 

Pus  from  varicose  and  other  ulcers  of  old  men,  from 
ulcerated  epithelial  tumors,  from  the  true  syphilitic 
chancre,  and  also  from  phagedenic  ulcers,  is  thin,  se- 
rous, and  "sanious,"  significant  of  the  absence  of  heal- 
thy effort  in  the  way  of  repair ;  besides  detritus' of  tis- 
sue, it  often  contains  vibriones  and  bacteria,  and  tends 
to  putrefy.  The  type  of  sanious  pus,  of  what  is  called 
ichor,  which,  although  thin  and  watery,  contains  much 
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already  dead  or  liquefying  cancer  tissue,  is  found  in 
the  discharge  from  an  open  cancer.  Remove  the  can- 
cerous growth  freely  and  entirely,  and,  if  the  wound  be 
left  open,  the  surrounding  healthy  tissues  will  shortly 
yield  tliick,  cream-like  pus,  significant  of  active  cell 
formation  and  rapid  repair.  Cancerous  ichor  is  often 
excessive  in  quantity  and  exhausting  to  the  strength ; 
it  is  given  off  by  the  new  vessels  of  the  cancerous 
growth,  which  are  impotent  to  furnish  true  exudatioxi, 
and  simply  exhaust  strength  in  the  effort. 

And  now,  gentlemen,  reasoning  from  the  facts  al- 
ready stated,  we  ai^  jiistified  in  the  conclusion  that  if 
pus  is  not  poisonous  in  its  nature,  as  was  assumed  in 
the  exploded  doctrine  of  purulent  absorption,  it  is  at 
least  vJieless. 

But  there  are  certain  circumstances  under  which 
this  fluid  does  acquire  poisonous  properties  which  do 
not  iM'liing  to  it  per  «p,  as  when  it  Ijecomes  accidentally 
the  vehicle  of  a  tints— us,  for  example,  of  the  jteculiar 
rims  of  the  contagious  venereal  ulcer-chancroid.  Un- 
der these  circumstances  it  is  i>roperly  denominated 
"nrulent  pus,"  an  exjjression  habitually  employed  in 
this  sense  by  Ricord  and  most  writers  on  syphilis. 
Here  there  is  no  difference  whatever,  discoverable  by 
the  microscope  or  by  the  strictest  chemical  analysis,  be- 
tween virulent  pus  and  pus  of  ordinary  quality. 

The  rirulence  of  pus  thus  contaminated  belongs  nei- 
ther to  its  corpuscles  nor  to  vibriones  or  bacteria  which 
it  may  contain,  but  to  certain  unknown  substances 
soluble  in  its  serum,  analogous  to  those  which  exist  in 
jthe  blood  in  syphilis,  in  the  nasal  muciis  of  glanders, 

the  saliva  in  hydrophobia  (Robin,  op.  cU.,  p.  414). 
The  probable  nature  of  these  intangible  viruses  will  oc- 
iCnpy  our  attention  hereafter.  I  wish  esi)ecially  to  dis- 
Ibuse  you  of  any  susjucion  that  -vibriones  or  liacteria 
hold  any  relations  to  these  poisons.  These  microscopic 
(•rganisms,  as  Pasteur  has  shown,  bear  to  putrefactive 
fermentation  just  the  same  relation  that  the  yeast  plant 
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bears  to  the  fermentation  that  takes  place  in  bread  or 
beer.  VH)rio  and  bacterium  are  names  applied  to  mi- 
ci'oscopic  vegetable  organisms  of  the  family  of  iniu- 
soiia,  and  the  fungus  or  mushroom  class.  They  are 
endowed  with  a  certain  power  of  motion,  and  hence 
were  long  regarded  aa  animalcules.  They  are  constant- 
ly met  with  in  our  tissues,  secretions,  and  excretions, 

fhealthy  and  morbid.  In  struggling  for  their  own  ex- 
stence,  these  microscopic  mushrooms  cause  chemical 
Bomposition,  in  which  gases  are  disengaged,  of  the 
material  in  which  they  are  developed,  and  therefore  act 
the  part  of  what  are  called  ferments,  and  the  process  to 
which  they  give  rise  is  hence  called  putrefactive  fer- 

rinentation.    These  fungi  are  entirely  analogous  to  the 
yeaat  plant  in  theh-  power  of  causing  fermentation. 

We  have  seen  that  pus,  in  its  solid  forms,  has  been 
mistaken  for  tubercle,  but  its  identity  subsequently 
established  by  the  swelling  of  its  distorted  cells  and 
the  discovery  of  their  nuclei  on  the  addition  of  water 
and  acetic  acid.  Now,  on  the  other  hand,  there  are 
fluids  in  the  body,  and  even  solids,  which  ai'e  often 
miscalled  pus,  in  which  the  microscoj^e  fails  to  reveal 
its  characteristic  elements.  As  examples  I  will  men- 
tion the  fluid  eifused  in  peritonitis  or  pleurisy,  called 
punilent,  but  often  nothing  more  than  the  serum  of 
those  cavities  with  a  few  leucocytes  in  suspension.  An 
exaggerated  flow  of  mucus  from  any  of  the  mucous 
caiials,  with  an  increase  in  number  of  the  leucocytes 
which  it  normally  contains,  often  forms  an  imitation  of 
pus,  as  in  bronchoirhoDa  or  some  forms  of  gleet,  and 
especially  rectal  mucus  when  c«>lorpd  yellow  by  l)ile. 
The  fluid  found  in  the  pelvis  of  the  kidneys  after  death 
resembles  pus,  but  it  is  ouly  urine  holding  in  suspen- 
sion epithelium  from  the  urinary  tubules.  A  similar 
explanation  applies  to  the  fluid  which  can  be  pressed 
out  of  the  prostatic  ducts.  The  secretion  of  the  tonsil 
collected  in  its  crypts  is  not  infrequently  mistaken  for 

I  pus,  and  ulceration  assumeil  to  be  present,  when  it  is 
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not.    Clots  which  form  in  arteries  after  ligature,  and 
elsewhere,  ns  after  embolism  or  plugging,  are  liable  to 
break  down  into  a  soft,  yellowish  fluid  strongly  resem- 
bling pus  (Virchow's  "  Lectui"es  on  Pathologj%"  trans- 
lated by  Chance,  London,  1860,  p.  200) ;  and  a  similar 
)uriform  liquefaction  is  liable  to  take  place  in  other 
sues — as  in  Ijinphatic  glands,  sometimes  in  the  testi- 
le,  and,  more  rarely,  in  the  interior  of  fibrous  tumors. 
The  formation  of  pus  on  the  surface  of  a  serous  or 
lucous  membi-ane,  as  in  pleurisy  with  effusion  or  in 
sthritis,  is  attended  by  less  of  a  vital  effort  than  its 
'formation  after  a  wound,  or  in  an  abscess,  or  even  in  a 
boil ;  for  leucocytes,  it  must  be  remembered,  already 
exist  as  a  part  of  the  secretion  of  these  membranes  in  a 
tate  of  health,  and  the  conversion  of  these  secretions 
»to  pus  involves  only  increased  activity  in  cell  ger- 
mination on  the  part  of  the  young  epithelium. 

I  am  not  aware  of  any  recogniziible  distinction  yet 
Lderaonstrated  between  the  young  round  cells  of  epithe- 
^nam  and  ordinary  leucix^ytes.     The  exudation  con- 
^Btantly  taking  phice  from  the  underlying  network  of 
^^capillaries  of  every  serous  and  mucous  membrane  fur- 
nishes nourishment  for  the  epithelium  which  is  being 
Ronstantly  renewed  on  the  free  surfaces  of  these  mem- 
ranes.     Now.  if  the  equilibrium  of  health  be  dis- 
turbed— say  in  consequence  of  prolonged  chilling  of  the 
body,  as  in  pleurisy,  or  through  the  contact  of  a  poison 
^or  a  virus,  as  in  gonorrhcea— the  injury  thus  offered 
^breates  a  fluxion  of  blood  to  the  capillaries  of  the  mem- 
brane, and  a  tendency  to  increased  cell  proliferation. 
The  result  is  increased  liquid  exudation,  carrying  off 
the  excess  of  cell  protluction ;  in  other  words,  a  dis- 
charge of  pus. 
^H      These  phenomena  are  usually,  but  not  always,  at- 
^ftendcil  by  pain,  heat,  increased  redness,  and  swelling 
of  the  affected  membrane.    A  return  to  a  state  of  health 
is  marked  by  diminished  fluxion  and  consequent  dimi- 
nution in  cell  production.    The  cells  resume  their  nor- 
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mal  tendency  to  develop  into  epithelium  ;  the  pus  jnst 
in  the  same  pmiiartion  becomes  tliin  and  watery,  and 
tinally,  as  soon  as  the  normal  conditions  are  completely 
restored,  it  ceases. 

Notice  that  an  injection  of  dilute  ammonia,  a  purely 
chemical  irritant,  would  give  rise  to  a  similar  succession 
of  phenomena.  In  (he  experiments  of  Comil  and  Ran- 
vier  a  solution  of  nitrate  of  silver  thrown  into  the  peri- 
toneal cavity  of  a  rat  was  followed  by  similar  exfolia- 
tion of  epithelium  and  proliferation  of  leucocytes.  On 
serous  membranes,  however,  except  where  the  injorj'  is 
excessive  and  sustained,  increased  cell  proliferation 
tends  to  prompt  tissue  fonnation  resulting  in  adhesion, 
and  the  formation  of  what  are  called  false  membrauea, 
and  7K>t  to  pus  production. 

The  vital  eflf(}rt  which  results  in  the  formation  of 
pus  among  the  solid  tissues  of  the  body  (which  we  shall 
shortly  study  under  the  head  of  abscess),  just  as  in 
wounds  and  on  membranous  surfaces,  ine\'itably  in- 
volves a  destruction  of  existing  tissue,  besides  the 
wasteful  overflow  of  anatomical  elements  which  wo, 
have  already  recognized. 

Wherever  healing  has  followed  suppuration  there  is 
evidence,  in  the  depression  of  the  cicatrix  and  in  the 
general  shrinkage  in  volume  of  the  parts  invulvetl,  that 
there  has  been  loss  rather  than  gain  as  to  bulk — cer- 
tainly also  aa  to  quality — of  organized  tissue.  A  cica- 
tricial surface  never  contains  sweat  glands  nor  hair 
bulbs.  "  But,"  it  may  be  asked,  "  is  not  the  healing 
of  the  wound  to  be  credited  to  the  suppuration  'i "  By 
no  means  and  in  no  way.  A  moment's  reflection  wUl 
recall  the  facts  that  the  most  prompt  and  solid  healing,  I 
with  least  loss  of  substance,  is  accomplished  in  primary 
union,  in  subcutaneous  consolidation  of  a  divided  ten- 
don, or  in  that  of  a  simple  fracture,  where  there  is  no 
1)U8  formation  whatever ;  in  short,  that  new  tissue  is 
freely  generated  without  its  aid. 

Again,  you  will  see  many  examples  in  the  wards  of 
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the  hospital  of  patients  wasting  with  siippiiration  who 
are  benefited  by  cod-liver  oil ;  you  will  see  cases  of 
amputation  for  injuries  of  limits  which  nature's  re- 
sources have  failed  to  heal,  where  improvement  in  the 
patient's  condition  has  begun  at  once  after  the  removal 
of  a  source  of  exhausting  and  impotent  suppuration. 
A\Tiat  is  called  hectic  fever  is  coincident  with,  if  not 
caused  by,  suppuration  from  surfaces  incapable  of  heal- 
ing. 

We  have  to  add,  also,  to  the  injurious  effects  result- 
ing from  pus  production  the  possibility  of  amyloid  de- 
genenition  of  the  arteries  and  the  viscera ;  for  modem 
pathology  has  recognized  prolonged  suppuration  as  one 
of  the  causes  of  this  grave  and  obscure  affection. 

The  cf)nclusi(jn  seems,  therefore,  to  be  forced  upon 
U8  that  the  secretion  of  pus  is  not  only  useless  and 
waateful,  but  that  it  is  positively  injurious. 

It  is  desirable  that  the  surgeon  should  recognize 
these  tniths,  and  assume  it  as  a  duty  not  only  to  favor 
rapid  union  wherever  it  is  feasible,  but  to  avoid  sup- 
puration as  much  as  possible,  and  to  arrest  it  always 
as  s<x)n  as  he  can,  keeping  in  mind  the  fact  that  the 
formation  of  pus  involves  the  expenditure  of  vital  force 
just  as  much  as  the  construction  of  tissue. 

The  only  exception  that  could  be  taken  to  the  con- 
clusion as  to  the  uselessness  of  pus  is  the  possible  aid 
that  it  may  afford  in  eliminating  dead  tissue  or  other 
solid  foreign  matters  fr<im  the  organism  by  way  of  ab- 
floess,  and  this  subject  we  vdU  next  consider. 
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The  study  ol  i>us,  by  giving  us  an  insight  into  its 
niitui-e  and  mode  of  production,  leads  necessarily  to  the 
subject  of  abscess.  In  the  various  forms  in  which  this 
surj^cal  disease  presents  itself,  it  is  of  very  common 
occurrence.  It  is  always  of  interest,  especially  as  to 
its  causes  and  diagnosis;  it  is  generally  remediable, 
and,  while  often  trivial  in  extent,  is  not  infrequently 
of  grave  importance. 

An  abscess  is  a  canity  containing  pus  formed  in 
the  tissues,  and,  it  may  be  added,  at  their  ea-pense, 
and  with  the  general  purpose  qf  eliminating  some 
foreign  or  irritating  material. 

The  festering  that  follows  the  h)dgement  of  a  splin- 
ter under  the  skin  is  a  typical  example  of  a  superficial 
abscess ;  and  the  collection  of  pus  that  so  commonly 
forms  in  the  sheath  of  the  psoas  muscle,  in  consequence 
of  disease  of  the  vertebrse,  is  an  exami)le  of  a  deep  ab- 
scess. 

^^^len  sufficient  provocation  has  been  offere<l,  pus 
forms  in  the  substance  of  the  tissues  by  the  same  me- 
chanism we  have  already  obsened  in  the  repair  of  open 
wounds.  The  exciting  cause,  whatever  it  may  be,  pro- 
vokes afflux  of  blood  to  the  center  of  excitement ;  the 
distended  capillaries  give  forth  liquid  exudation,  which 
coagulates  into  plastic  lymph ;  in  the  plastic  lymph 
cell  proliferation  begins,  and  goes  on  to  the  formation 
of  jius  ;  the  pus,  as  it  collects,  forms  a  cavity  for  itself, 
and  the  result  is  an  abscess. 
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We  have  to  remark  concerning  the  phenomena 
which  attend  the  foiTnation  of  an  abscess  that  most 
generally  they  occur  in  moderately  rapid  succession, 
and  are  attended,  in  a  greater  or  less  degree,  by  pain, 
heat,  swelling,  and  redness,  the  latter  not  always  show- 
ing itself  upon  the  surface ;  and  that  evidences  of 
constitutional  disturbance  may  also  l.>e  present,  most 
frequently,  in  the  shape  of  feter.  Under  these  cir- 
cumstances the  term  "inflammation"  is  veiy  generally 
applied  to  this  process  of  abscess  formation.  It  is  said 
to  be  accompanied  by  "inflammatory  excitement." 
The  liquid  exudation  is  spoken  of  as  ''inflammatory 
exudation."  The  abscess  is  styled  an  "  acute  abscess,^'' 
and  the  pus  foiTnation  is  regarded  Jis  the  outcome  of 
the  "inflammation." 

I  l)eg  you  to  notice  that  in  this  use  the  terms  inflam- 
mation and  inflammatory  excitement  are  mere  modes 
of  expressing  the  fact  that  the  process  is  attended  by 
pain,  heat,  redness,  and  swelling,  and  that  these  terais 
are  mainly  employed  to  avoid  circumlocution.  They 
have  in  this  connection  positively  no  other  signifi- 
cance ;  they  convey  no  additional  meaning  as  to  the 
causes  or  mechanism  of  pus  formation  in  abscess.  This 
is  rendered  evident  by  the  fact  tliat  there  is  a  large 
claas  of  abscesses  known  as  cold  abscesses^  which  form 
in  the  tissues  withoTit  any  pain,  heat,  or  redness  what- 
ever, and  with  only  the  mechanical  swelling  that  results 
from  the  Jiccumulation  of  jjus.  I  call  your  attention  to 
this  use  of  the  term  "  infljimmation  "  l^ecause  it  is  habit- 
nally  employed  in  a  vague  sense  and  in  a  loose  manner 
that  tend  only  to  add  obscurity  to  an  othenvise  simple 
statement.  I  will  endeavor  at  another  time  to  explain 
more  precisely  its  meaning. 

It  might  be  asked  here,  when  afflux  of  blood  takes 
place  deep  in  the  tissues  with  exudation  and  organizii- 
tion  of  plastic  lymph,  "A\'Tiy  should  the  result  he  pus 
formation  insttfad  of  'adhesive  inflammation,'  which 
is  the  etpiivalent  of  the  'jmmary  adhesion'  that  takes 
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as  a  sort  of  necessity.  This  process,,  now  known  as 
thromlxisis  and  embolism,  will  be  again  discussed. 
N(jw,  precisely  similar  i-eaults  to  these  caused  by  the 
experimental  injection  of  pus  into  the  veins  of  animals 
have  followed  the  introduction  of  otherwise  innocuous 
powders — such  as  ivory -black  or  metallic  mereury  into 
the  circulating  torrent ;  for  minutely  divided  sub- 
stances, as  we  have  learned  already,  have  the  faculty 
of  c-ausing  its  prompt  coagulation  when  brought  in  con- 
tact with  the  blood ;  and  we  shall  shortly  learn  that 
foreign  or  dead  matter  hjdged  in  the  tissues  is  a  recog- 
nized cause  of  abscess. 

Where  a  wound  or  an  ulcer  is  partly  gangrenous 
or  phagedenic — in  fact,  uj)  to  tlie  time  when  a  complete 
hiyer  of  healthy  granulations  has  formed  upon  ita  sur- 
face— its  pus  will  always  contain  more  or  less  dead  or 
dissolving  tissue — detritus^  as  it  is  called.  The  yellow- 
ish, llocculent,  or  leathery  adherent  material,  which 
can  not  be  washed  away  from  the  bott(»m  of  a  wound 
or  ulcer  in  this  condition,  is  simply  dead  tissue  not  yet 
cast  off,  because  granulations  are  not  completely  organ- 
ized Iwneath  it.  \Vhen  a  virulent  poison  is  present,  as 
in  the  pus  of  a  chancroid,  this  circumstance,  as  ali-eady 
stated,  seems  to  prevent  or  delay  the  formation  of 
granulations,  and  thus  expkins  the  slowness  with 
which  these  sores  heal. 

Pus  from  tliH  surface  of  a  healthy  granulating 
wound  is  said  by  Robin  to  contain,  almost  always,  some 
epithelial  cells,  especially  if  it  is  approaching  cicatriza- 
tion. 

Pus  from  varicose  and  other  ulcers  of  old  men,  from 
ulcerated  epithelial  tumors,  from  the  true  syphilitic 
chancre,  and  also  from  phagedenic  ulcers,  is  thin,  se- 
rous, and  "sanious,"  significant  of  the  absence  of  heal- 
thy effort  in  the  way  of  rej^air ;  besides  detritus  of  tis- 
sue, it  often  contains  vibriones  and  bacteria,  and  tends 
to  putrefy.  The  type  of  mnfous  pus,  of  what  is  called 
ichcr,  which,  although  thin  and  watery,  contains  much 
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already  dead  or  liquefying  cancer  tissne,  is  found  in 
the  dischariie  from  an  c»pen  cancer.  Remove  the  can- 
cerous growth  freely  and  entirely,  and,  if  the  wound  be 
left  open,  the  surrounding  healthy  tissues  will  shortly 
yield  thick,  cream-like  pus,  significant  of  active  cell 
formation  and  rapid  repair.  Cancerous  ichor  is  often 
excessive  in  quantity  and  exhausting  to  the  strength  ; 
it  is  given  off  by  the  new  vessels  of  the  cancerous 
growth,  which  are  impotent  to  furnish  true  exudation, 
and  simply  exhaust  strength  in  the  effort. 

And  now,  gentlemen,  reasoning  from  the  facts  al- 
ready stated,  we  ai-e  justified  in  the  conclusion  that  if 
pus  ia  not  poisonous  in  its  nature,  as  was  assumed  in 
the  exploded  doctrine  of  purulent  absorption,  it  is  at 
least  iinelrss. 

But  there  are  certain  circumstances  under  which 
this  tluid  does  acquire  poisonous  properties  which  do 
not  Ijelong  to  it  per  se,  a.s  when  it  becomes  accidentally 
the  vehicle  of  a  rinis — as,  for  example,  of  the  jjeculiar 
vims  of  the  contagious  venereal  ulcer-chancroid.  Un- 
der these  circumstances  it  is  properly  denominated 
"  virulent  pus,"  an  expression  habitually  employed  in 
this  sense  by  Bicord  and  most  writers  on  syphilis. 
Here  there  is  no  difference  whatever,  discoverable  bv 
the  microscope  or  l)y  the  strictest  chemical  analysis,  be- 
tween virulent  pus  and  pus  of  ordinary  quality. 

The  rirvl-ence  of  pus  thus  contaminated  Ijelongs  nei- 
ther to  its  corpuscles  nor  to  vibriones  or  bacteria  which 
it  may  contain,  but  to  certain  unknown  substances 
soluble  in  its  serum,  analogous  to  those  w  hich  exist  in 
the  blood  in  syi>luli.s,  in  the  nasal  mucus  of  glanders, 
in  the  saliva  in  hydrophobia  (Robin,  op.  cU.,  p.  414). 
Tlie  prol>able  nature  of  these  intangible  \4ruse8  wQl  oc- 
cupy our  attention  hereafter.  I  wish  especially  to  dis- 
abuse yoxi  of  any  suspicion  that  vibriones  or  bacteria 
hold  any  relations  to  these  poisons.  These  microscopic 
organisms,  as  Pasteur  has  shown,  bear  to  putrefactive 
feiTuuntution  just  the  same  relation  that  the  yeast  plant 
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as  a  8ort  of  necessity.  This  process,  now  known  as 
thrombosis  and  embolism,  will  be  again  discussed. 
Now,  precisely  similar  results  to  these  caused  by  the 
experimental  injection  of  pus  into  the  veins  of  animals 
have  followed  the  introduction  of  othenvise  innocuous 
powdei-3 — such  as  ivory-black  or  metallic  mercury  into 
the  circulating  toixent ;  for  minutely  divided  sub- 
stances, as  we  have  learned  already,  have  the  faculty 
of  causing  its  prompt  coagulation  when  brought  in  ccm- 
tact  with  the  blood ;  and  we  shall  shortly  learn  that 
foreign  or  dead  matter  lodged  in  the  tissues  is  a  recog- 
nized cause  of  abscess. 

Where  a  wound  or  an  ulcer  is  partly  gangrenous 
or  phagedenic — in  fact,  up  to  the  time  when  a  complete 
layer  of  healthy  granulations  has  fonned  upon  its  sur- 
face—its pus  will  always  contain  more  or  less  dead  or 
dissolving  tissue — detritus,  as  it  is  caDed.  The  yellow- 
ish, fiocculent,  or  leathery  adherent  material,  wliich 
can  not  be  washed  away  from  the  bottom  of  a  wound 
or  ulcer  in  this  conditifjn,  is  simply  dead  tissue  not  yet 
cast  off,  l^ecanse  granulations  are  not  completely  organ- 
ized beneath  it.  When  a  virulent  poison  is  present,  as 
in  the  pus  of  a  chancroid,  this  circumstance,  as  ali-eady 
stated,  seems  to  prevent  or  delay  the  formation  of 
granulations,  and  thus  explains  the  slowness  wath 
which  these  sores  heal. 

Pus  from  the  surface  of  a  healthy  granulating 
wound  is  said  by  Robin  to  contain,  almost  always,  some 
epithelial  cells,  especially  if  it  is  approaching  cicatriza- 
tion. 

Pus  from  varicose  and  other  nlcera  of  old  men,  from 
ulcerated  epithelial  tumors,  from  the  true  syphilitic 
chancre,  and  also  from  phagedenic  ulcers,  is  thin,  se- 
rous, and  ".sanious,"  significant  of  the  absence  of  heal- 
thy effort  in  the  way  of  repair  ;  besides  detritus  of  tis- 
sue, it  often  contains  vibriones  and  bacteria,  and  tends 
to  putrefy.  The  type  of  .^anions  pus,  of  what  is  called 
ic/i&r,  which,  although  tliin  and  watery,  contains  much 
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ft»nned  in  the  rissnes,  what  is  liable  to  come  of  it? 

[Several  resiilts  may  follow.  The  most  common  is  for 
the  cavity,  as  it  enlarges,  to  approach  the  exteraal  sur- 
face of  the  body,  or  one  of  its  hollow  viscera,  and  by 
its  pressure  to  cause,  first,  distention  and  then  ulcera- 

'  tion  of  the  tissues  subjected  to  pressure,  and,  finally, 

[for  the  contents  of  the  abscess  to  be  discharged  through 
the  opening  thus  made.    In  common  language,  the  ab- 

Leeess  forms,  and   then  discharges  itself.      Or  it  may 

rburrow  or  travel  beneath  the  surface,  advancing  in  any 
direction  in  which  there  is  the  least  resistance-  Or  the 
ibscess  may  cease  to  increase  in  size ;  it  may  l>ecome 
itionary,  and  so  continue,  as  a  cJironic  abscess.    Or, 

lagain,  in  rare  instances,  its  contents  may  disapi)ear 
spontaneously,  the  abscess  having  undergone  cure  "by 
^sorption.'' 

Of  these  results,  the  first — a  so-called  spontaneous 
discbarge — is  by  far  the  most  common.  It  may  be  con- 
sidered^ indeed,  as  the  natural  termination  of  an  ordi- 
nary acute  abscess.  Of  this  variety  of  the  disease  a 
>mmon  boil  will  serve  as  an  example.  This  Is,  in 
classical  language,  called  a  phlegmon,  a  tenn  which  is 
kpplied  to  a  hot,  red,  inflammatory  swelling  tending  to 
suppuration — as  distinctive  from  a  cold  abscess.  Its 
symptoms  are  too  familiar  to  require  description. 

With  the  dischai-ge  of  a  lioil  escapes,  aLso,  a  small 
mass  of  hartler  substance  called  its  core — a  soft,  solid, 
yellowish  material,  which  seems  to  represent  the  climax 
of  the  inflammatoiy  effort.  It  will  repay  us  to  study  a 
little  carefully  the  nature  of  this  substance. 

What  is  the  core  of  a  boil  ?  It  was  formerly  sup- 
posed to  be  a  cli)t  or  coagulum  of  fibrin  formed  from 

[the  pus ;  and  the  pus  itself  was  regarded  as  a  sponta- 
jeous  collection  of  "■corruption,"  by  means  of  which 

fsome  p<»isonous  material,  some  '*  peccant  humor,"  was 
to  be  eliminated  from  the  organism.    The  popular  corol- 

.lary  that  "boils  ai-e  healthy"  flows  naturally  from  this 
i>|)osition.     But  organic  chemistry  teaches  us  that  the 
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core  of  a  boil  can  not  be  a  clot  of  fibrin,  as  none  of 
this  proximate  element  can  be  detected  in  any  of  the 
varieties  of  pus  ;  and  the  microscope  clearly  shows  us 
that  it  is  in  reaUty  a  Utile  ball,  made  up  principally 
of  threads  of  the  yellow^  fihrous  element  of  connective 
tissue,  oi-  whitleather  (one  of  the  simi>le  tissues  in  our 
bodies,  and  that  which,  after  bone,  resists  putrefaction 
the  longest),  with  numbers  of  pus-cells  in  the  spaces 
between  its  threads.  Mingled  with  these,  some  half- 
dissolved  fiisciculi  of  white  tibrous  tissue  and  idtered 
red-blood  globules  may  also  be  recognized. 

This  histological  demonstration  of  the  true  nature 
of  the  core  of  a  boil,  idthough  a  small  affair,  is,  never- 
theless, of  much  pathological  significance  to  us,  for  it 
gives  us  a  clew  as  to  wJiy  the  little  abscess  formed,  and 
at  the  same  time  affords  an  explanation  of  the  cause 
of  abscess  formation  in  geneiul.  Thus,  the  core  was 
the  restilt  of  the  death  of  a  small  mass  of  connective 
tissue — a  veritable  sudden  necrosis,  just  as  though  a 
piece  of  bone  had  died,  which,  we  know,  often  happens. 
This  little  mass  of  dead  substance,  acting  like  a  splin- 
ter, or  any  other  source  of  ii-ritation  suddenly  inserted 
among  the  living  tissues,  serves  as  a  starting-point  of 
pus  foi*raation,  aroused,  apparently,  for  the  sole  pur- 
pose of  getting  rid  of  it.  The  pus  finds  its  way  out  by 
ulceration,  and  carries  with  it  the  dead  mass  of  tissue, 
or  all  that  remains  of  it  undissolved,  as  the  core  of  the 
boil.  If  you  ask,  "Why  did  this  little  mass  of  connec- 
tive tissue  die?"  I  answer,  Through  some  temporary 
defect  in  the  quality  of  the  blood  by  which  it  was 
rendered  unfit  for  the  nutritive  wants  of  this  portion 
of  tissue ;  by  what  is  popularly-,  and  in  tids  case  cor- 
rectly, called  "poverty  of  the  blood,"  That  the  de- 
fect lies  in  the  blood,  or  is  otherwise  of  central  origin, 
is  rendered  probable  by  tlie  fact  that  boils  seldom 
come  singly ;  and  that  their  tendency  to  form  is  pretty 
certainly  interrupted  by  certain  drugs  which  improve 
the  quality  of  the  blood,  such  as  arsenic,   the  hy- 
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pophosphites  of  lime  and  soda,  and  the  sulphide  of 
calcium. 

One  (if  the  most  frequent  causes  of  pvs  formation 
in  the  depth  qf  the  tissues  is  thus  exemplified  by  the 
boil :  the  presence  of  a  foreign  substance,  a  splinter,  a 
local  death  of  tissue  acting  as  an  irritant,  which  is  to 
he  got  rid  of — to  be  floated  out ;  and  this  is  accom- 
plished by  the  collection  of  pus,  and  the  vlceraiion 
which  if  occasions. 

I  will  remark  here  that  the  occun'ence  of  vlceration 
is  always  effected  by  a  mechanism  similar  to  that  which 
is  observed  in  the  spontaneous  opening  of  a  boil.  The 
advancing  tumor  presents,  at  the  center  of  the  surface 
redness,  a  more  prominent  point,  wliere  the  color  of  the 
skin  becomes  purplish  or  livid.  The  skin  is  evidently 
also  growing  thinner,  for  the  yellow  tint  of  the  pus 
soon  becomes  recognizable  through  it.  In  this  stage  an 
abscess  is  said  to  be  *'^ point ing.^^  Shortly  the  thinned 
integument  gives  way,  and  the  pus  exudes  through  the 
opening.  The  cause  of  this  })ehavior  of  the  skin  is 
simply  that  the  blood-vessels  by  which  it  is  supplied 
from  beneath  have  l«?en  obstnictetl  by  the  pressure  of 
the  enlarging  abscess,  or  have  been  actually  ruptured 
by  extreme  stretching,  and  the  area  of  skin,  thus  de- 
prived of  its  blood-supply,  slowly  dies.  It  dies  by 
particles,  or  molecules,  piecemeal.  The  dead  particles 
are  added  to  the  contents  of  the  abscess. 

Under  all  possible  eireumstances  this  molecular 
death  is  tJte  essential  feature  of  the  process  wliich  we 
call  ulceration,  and  its  immediate  cause  is  d^ective 
tupply  of  blood.  In  short,  ulceration  is  molecular 
death  of  tissue  caused  by  failure  in  its  nutrition- 
It  may  bo  that  insufficient  supply  of  nervous  in- 
snce  is  also  added  to  the  vascular  deficiency  ;  and  in 
le  cases  the  bad  quality  of  the  blood,  or  the  blight- 
ing effect  of  a  virus,  may,  without  further  aid,  start, 
and  keep  up,  the  ulcerative  process,  as  in  some  phases 
of  8y]ihilis  and  phagedsena. 
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The  exciting  cause  of  a  boil  may  be  accepted  aj9  a 
type  of  the  most  fi-equent  source  of  origin  of  abscess 
formation.  To  initiate  the  process  it  is  not  necessary 
that  a  iM)rtion  of  tissue  should  be  actually  dead  ;  it  \s 
sufficient  that  it  may  have  become  so  altered  by  disease 
or  injury  as  to  act  as  an  irritant  to  the  tissues  around 
it.  The  little,  tiocrculent,  curdy  masses  often  seen  escaj)- 
ing  from  abscesses  with  the  pus,  especially  fi-om  those 
of  scrofulous  or  tubercular  subjects,  where  the  general 
condition  of  the  patient  is  poor,  and  the  pus  conse- 
quently thin  and  watery,  are  either  little  aggregations  of 
pus-ceUs  or  altered  tissue,  sometimes  tubercular  matter 
— little  cores,  in  short,  as  of  boils. 

In  chronic  and  cold  abscesses  the  pus  corpuscles 
have  often  a  pallid,  dropsical  appearance,  and  sometimes 
their  nuclei  can  not  be  made  apparent  by  adding  ai-etic 
acid  ;  these  corjiuscles  have  long  since  ceased  to  live, 
and  are,  in  fact,  beginning  to  undergo  solution.  The 
serum  of  this  variety  of  pus  is  consequently  rarely 
transparent ;  it  is  generally  turbid.  With  these  water- 
soake<l  pus-cells  others  are  found  in  a  condition  of  fatty 
intiltrdtion. 

In  pus  from  abscess  of  the  female  breast  during 
lactation,  milk  globules  may  be  found,  and  in  these,  as 
well  as  in  abscesses  of  lymphatic  glands,  cells  of  i>ave- 
ment  epithelium  from  the  ducts,  and  also  glandular 
cells,  are  often  present.  If  we  knew  more  of  the  subtile 
processes  of  organic  chemistry  carried  on  in  the  tissues 
and  fluids  of  our  bodie.s,  we  should  doubtless  find  many 
products,  derived  fnjm  chemical  changes  in  these  un- 
stable albuminous  compounds,  capable  of  acting  as  lf)cal 
irritants,  and  of  causing  abscess. 

Even  thinner  and  paler  than  the  pus  of  a  cold  al> 
soess  is  that  from  cavities  containing  dead  bone  left 
behind  after  abscess  has  failed  Xaj  eliminate  it ;  here  we 
find,  sometimes,  drops  of  oil  from  dissolving  marrow, 
and  minut«  granules  of  osseous  detiitus,  which  can  be 
felt  as  grit  between  the  lingers.     Under  these  circum- 


ABSCESS. 


181 


Stances,  if  an  operation  foi*  the  removal  of  the  dead 
bone  is  not  feasible,  the  injection  of  dilute  sulphuric 
acid  has  proved  eflfeotnal  in  dissolving  it  out.  Careful 
scrntiny  of  the  pus  discharged  from  an  abscess  may, 
in  any  case,  therefore,  throw  light  upon  its  pathological 
eignilicanre,  and  suggest  appropriate  remedies. 

T//e  cireumstance  of  textural  death,  or  of  change 
ill  chemical  or  tital  qimlitieSy  ivnder  the  multifarious 
unfavorable  conditions  which  affect  the  blood  and  nen^' 
oufi  centers  so  as  to  disturb  the  equable  interchange 
of  material  which  belongs  to  normal  nutrition,  is  un- 
donhfedlg  the  most  fertile  cause  of  abscess.  We  have 
seen  it  acting  a.s  the  cause  of  one  of  the  simplest  forms 
of  the  disease — boil,  or  furuncle ;  under  the  intensified 
eflFects  of  similar  evil  conditions,  death  of  tissue  may 
take  place  on  a  larger  scale — as  in  the  more  serious  dis- 
ease known  as  carbuncle. 

In  carbuncle,  the  mass  of  sui">erficial  fascia  that  un- 
dergoes death,  although  in  most  cases  not  larger  than 
the  palm  of  the  hand,  is  sometimes  much  more  consid- 
erable. I  have  seen  it  extend  to  the  area  of  a  square 
foot.  The  dead  tissue  becomes  hard  and  sodden  by 
infiltration  with  exudation  of  apparently  defective 
quality,  which  seems  at  first  incompetent  to  excite  cell 
germination  and  pus  fonnation,  for  its  expulsion  takes 
place  with  great  and  prolonged  effort,  which  not  in- 
frequently places  life  in  danger.  In  this  disease  the 
tendency  to  local  death  is  slow  to  limit  itself,  and  the 
formation  of  a  cavity  lined  with  granulations,  as  in  ab- 
scess;, which  is  the  outcome  of  the  vital  effort  to  elimi- 
nate the  dead  tissue,  is  equally  slow  ;  and  sometimes  it 
fails  entirely. 

In  the  more  cnmmon  surgical  disease  known  as 
phlcgmanoUrS  ergsipelns  the  superficial  fascia  dies  in 
still  larger  qnantity.  In  this  gi-ave  affection  the  blood 
has  become  so  much  alteretl  by  a  s]iecific  poison  as  to 
prevent  the  ordinary  seqnence  of  symptoms  of  the 
reparative  process  with  which  we  are  familiar.    There 
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is  exudation,  and  also  generation  of  leucocytes,  and  pus 
formation  in  an  imperfect  way,  but  there  is  no  eflort  at 
forming  granulation  tissue,  at  least  in  the  earlier  stiiges 
of  the  disease.  Consequently,  no  harrier  is  con- 
structed to  limit  the  i'lifJefinitc-  diffusion  of  the  pu* 
tdliich  is  being  produced.  Hence,  as  no  cavity  is 
foiined  with  limitary  walls,  the  term  abscess  is  not 
properly  applied  to  this  diiluse  fonn  of  pus  production ; 
it  is  usuallj'  described  as  unhealthy  or  diffuse  suppu- 
ration of  connective  tissue.  The  essential  feature  of 
this  form  of  disease  is  necrosis  or  death  of  connec- 
tive tissue,  a  consequence  of  poison  in  the  blood ;  and 
this  poison  is  potent  enough  (at  least  until  the  quality 
of  the  blood  is  renewed)  to  prevent  repair  in  the  usual 
way — i.  e.,  by  tissue  formation.  In  this  respect  it  arts 
like  the  poisons  we  have  already  noticed,  and  others 
which  we  have  yet  to  study. 

Fi-om  a  pathological  jwint  of  view,  phlcgmonoiis 
erysipelas  presents  but  two  cardinal  features :  local 
death  of  tissue  from  the  action  of  a  blood-poison,  and 
waste  in  the  shape  of  pus.  By  free  incision  of  the 
overlying  integument  we  can  usually  cut  short  the 
morbid  process  and  afford  opportunity  for  the  dead  con- 
nective tissue  to  be  thrown  off,  and  give  free  scope  to 
subsequent  repair  by  granulations  as  soon  as  they  can 
form,  meanwhile  renewing  the  blood  by  iron,  quinine, 
concentrated  food,  and  stimulus.  I  have  introduce 
this  subject  at  the  present  time  in  order  to  define  th©^ 
nature  of  abscess  more  clearly  as  distinguished  from 
"diffuse  suppuration.'' 

To  illustrate  further  what  we  may  call  the  eUmina- 
tory  cau.se  of  abscess — i.  e.,  where  there  is  sometlung  to 
be  got  rid  of — we  see  an  example  of  it  occasionally  in  a 
stump,  after  healing,  where  a  silk  ligature  has  been  left 
inside  through  oversight.  After  a  fortnight  of  annoy- 
ance, with  redness  and  swelling  and  pain,  finally  an 
abscess  points,  a  riischsige  of  i)us  takes  place,  floating_ 
out  the  cause  of  all  the  trouble,  and  then  penuanenl 
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healing  promptly  follows.  I  have  seen  the  same  symp- 
toms result  in  the  elimination  of  a  piece  of  dead  tendon, 
or  bone,  which  had  been  slow  in  separating. 

In  like  manner  calculous  formations  within  the  body 
sometimes  are  eliminated ;  stone  formed  in  the  bladder 
has  been  known  to  find  its  way  out  through  an  abscess 
in  the  groin ;  renal  calculi  not  i-aifly  cause  abscess 
pointing  in  the  loins ;  and  concretions  from  the  gall- 
bladder, the  prostate,  the  salivary  glands,  and  tonsils 
have  escai>ed  by  a  similai-  process.  Foreign  uritants — 
such  as  splinters,  pieces  of  clothing,  etc. — carried  into 
the  body  by  bullets,  are  eliminated  by  abscess,  of  which 
there  are  numerous  examples.  The  subcutaneous  in- 
jection of  the  bichloride  of  mercury,  advocated  by 
Lewin,  of  Berlin,  in  the  treatment  of  syphilis,  although 
effective,  has  not  found  favor,  because  painfid  abscess 
80  commonly  follows  the  puncture.  Lritating  and  poi- 
sonous materials  carried  by  lymphatic  vessels  into  the 
glands  (these  organs  acting  physiologically  as  filters) 
explain  the  frequency  of  glandular  abscess,  whether 
acute,  as  in  the  sympathetic  and  virulent  buboes,  or 
chronic,  as  in  scrofulous  affection  of  the  cervical  glands. 

Finally,  I  will  mention  the  multitudes  of  little  ab- 
scesses of  the  skin  which  give  its  name  to  the  suppura- 
tive stage  of  small-pox,  each  one  of  which  has  been 
provoked  by  the  presence  of  a  minute  disk  of  dead  true 
.skin  killed  by  the  variolous  poison,  and  has  for  its  ob- 
ject the  casting  off  of  this  tiny  slough.  A  similar  ex- 
planation may  possibly  exist  for  all  pustular  eruptions. 

In  regard  to  this  eliminatory  feature  in  the  aetiology 
of  abscess,  which  wiU  be  still  further  confirmed,  do  not 
allow  yourselves  to  infer  that  it  is  in  any  degree  incon- 
sistent with  what  I  have  already  asserted  concerning 
pus — that  this  fluid  is  of  itself  innocent,  and  never  the 
vehicle  for  the  elimination  of  poison  from  the  system. 
It  may  aid  mechanically  in  floating  out  tissues  killed  by 
poison,  or  otherwise ;  but  it  is  not  a  carrier  of  poisons 
out  of  the  system  in  any  other  sense.    Pus  is  never 
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truly  entitled  to  its  popular  synonym  of  "  corruption" 
except  when  accidentally  polluted  by  admixture  of  a 
virus  or  of  material  foreign  to  its  own  constitution,  or 
when  actually  dead  and  decomposing. 

On  the  whole,  then,  I  think  we  must  admit  the  truth 
of  the  conclusion  expressed  by  Robin  :  '■''Pus  is  formed 
in  the  interior  of  our  tissues  when  the  7Lecessity  arises 
for  the  expulsion  of  some  foreign  substance,  whether 
introduced  into  the  organism  from.  with/)ut,  or  result- 
ing from  the  death  of  a  portion  of  solid  tissue  from 
within."    (Op.  cit,  p.  378.) 

In  corroboration  of  this  view,  I  may  cite  the  modem 
explanati<.>n  of  the  nature  and  causes  of  what  were 
formerly  culled  ^'metastatic  abscesses,^*  a  very  inter- 
esting variety  of  the  affection.  These  abscesses  were 
so  called  because  some  pre-existing  disease  was  sup- 
posed to  suddenly  change  its  seat,  or  to  multiply  itself 
by  translation  to  a  distant  part  of  the  body.  So-called 
metastatic  abscesses  aie  of  very  common  occun-ence. 
They  are  found  most  frequently  in  the  lungs,  for  reasons 
to  which  I  have  already  alluded,  but  they  may  fonn  in 
the  liver,  spleen,  kidneys,  or  elsewhere  among  the  tis- 
sues. While  the  doctrine  of  "inirulent  infection"  was 
in  vogue,  the  abscesses  so  ctften  found  in  the  lungs 
were  ascribed,  as  I  have  already  explained,  to  the  ab- 
sorption of  pus  and  its  translation,  or  metastasis,  to  the 
iutenial  organs.  But  Virchow,  Professor  of  Pathologi- 
cal Anatomy  at  the  Univei-sity  of  Berlin,  broiight  for- 
ward, in  1852,  an  entirely  new  explanation  of  the  mean- 
ing of  these  al^scesses,  demonstrating  that  their  cause  is 
in  reality  identical  with  that  which  we  have  assumed 
to  be  the  cause  of  other  abscesses — namely,  the  presence 
of  foreign  material  plugging  up  the  smaller  lilood- 
vessels ;  and  that  the  i>us  formation  is  an  effort  for  the 
elimination  of  this  foreign  matter.  Virchow's  observa- 
tions and  experiments  have  been  extensively  repeated, 
and  ronfirmed.  His  doctrine  that  the  formation  of 
clots  in  the  larger  vessels,  and  the  subsequent  plugging 
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)f  the  smaller  vessels  by  these  clots,  or  by  fragments 
detached  from  them  and  carried  by  the  toirent  of  the 

L circulation  into  vessels  small  enough  in  caliber  to  be 
)lngged  by  them — the  doctrine  of  thrombosis  and  cm- 
holism,  as  it  is  called,  to  save  circumlocution — is  now 
universally  received.     The  discovery  of  Virrhow  is  re- 
garded, and  justly,  as  one  of  the  most  important  ad- 
Iances  in  the  pathology  of  our  day. 
A  thrombus  is  most  frequently  a  coagulum  or  clot 
f  blood  which  has  formed  in  a  blood-vessel  from  any 
siuse,  generally  from  some  poison  in  the  blood  itself, 
in  a  i>erfectly  healthy  condition  of  the  body  thethrom- 
^^us  is  promptly  organized  into  connective  tissue  and 
■becomes  continuous  with  the  walls  of  the  vessel,  the 
caliber  of  which  is  consequently  more  or  less  completely 
obliterated.     It  undergoes,  in  fact,  precisely  the  same 
changes  as  the  clot  that  forms  in  an  artery  after  its  liga- 
ture.   According  to  Rindtieisch,  the  clot  formed  after 
^-ligature  "assumes  the  character  of  a  connective- tissue 
Hiding,  which  appears  to  be  more  a  poitionof  the  surround- 
ing connective  tissue,  as  well  as  of  the  wall  of  the  ves- 
sel, than  a  part  of  the  blood."    ('*  Histol.  Path.,"  p.  192.) 
When  the  blood  fs  not  in  a  sufficiently  health?/  con- 

Eition  a  thrombus  may  fail  to  develop  into  connective 
ssue,  and  is  liable  to  break  down  intu  detritus,  or  be- 
)me  partially  dissolved  into  a  soft,  solid  material  resem- 
bling pus.    This  material  is  liable  to  be  washed  away  by 
the  blf)od -current  and  carried  into  the  general  mass  of 
the  circtilation.    On  reaching  the  right  side  of  the  heart 
Bpt  is  conveyed  thence  into  one  of  the  lungs  through 
^^ts  pulmonary  artery,  and,  borne  along  from  the  larger 
into  the  smaller  ramifications,  tlnally  ivaches  a  smaller 
Bpnmnch,  through  which  its  bulk  will  not  allow  it  to  jxiss, 
^^nd  there  it  remains — wedged  fast.     The  circulation  in 
the  obstructed  pulmonary  vessel  is  thus  aiTested  more 
^kr  less  entirely,  and  usujilly  some  coagulum  forms  be- 
^^ond  the  jjlug.    This  plug  is  called  an  embolus,  and  the 
condition  I  have  described  embolism. 
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Different  results  are  liable  to  follow  this  accident, 
which  may  toke  place  under  a  variety  of  ciiciimsta,nces, 
some  of  which  we  shall  encounter  in  connection  with 
the  subject  of  gangrene ;  but  only  one  of  them  concerns 
us  at  present — namely,  that  the  plug  of  foreign  material 
thus  lodged  in  the  lung  tissue  very  frequently  excites 
suppuration,  and  the  result  is  an  abscess  of  the  variety 
formerly  called  metastatic.     Fig.  12  represents  some  ex- 
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trerae  branches  of  the  pulmonary  artery  occupied  by 
an  embolus,  \vith  a  moi-e  recent  coagulnm  filling  the 
still  smaller  ramifications  beyond  it — a  condition  the 
Genuans  call  "red  infarction."  The  adjoining  figure 
shows  the  original  coagulum,  which  has  extended  as  far 
as  the  nearest  collateral  vein  and  projects  somewhat 
into  its  cavity.  It  has  evidently  grown  by  accretion, 
through  deposit  upon  it  of  fibrin  fi-om  the  passing 
blood-current.  Now,  I  trust  you  will  not  find  it  diflB- 
ciilt  to  conceive  that,  if  the  substance  of  this  thrombus 
should  soften  and  break  down,  its  fragments  would  fall 
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into  the  returning  venous  current  and  be  disposed  of 
ultimately  in  the  manner  1  have  described. 

This  explanation  accounts  for  the  so-called  metasta- 
tic abscesses  of  the  lungs,  but  not  for  those  often  found, 
in  bad  surgical  cases  of  blood-poisoning,  in  the  8])leen, 
liver,  and  other  organs  and  tissues  supplied  by  the  sj/s- 
temic  circulation.  Here  the  broken-down  material  of 
the  ihi'ombus  must  have  passed  completely  through  the 
lungs  and  reached  the  left  side  of  the  heart  [<»r  the 
'*  red  infarction "'  formed  beyond  the  original  embolus 
has  also  broken  down  and  followed  the  same  course], 
Billroth  asserts  that  it  has  been  proved  by  experiments 
— namely,  by  those  of  Otto  Weber  (see  "Hand-Book 
of  General  and  Special  Surgery,"  edited  by  Pitha  & 
Billroth,  vol.  i) — "that certain  emboli,  principally  little 
tltx:culent  masses  of  pus,  can  traveree  the  pulmonary 
capillaries  without  hindrance,  reach  the  left  heart,  pass 
iDto  the  systemic  circulation,  and  finally  lodge  in  the 
spleen,  liver,  kiilneys,  or  any  other  organ  of  the  body, 
and  there  become  the  cause  of  abscess."  ("  Elements  de 
Path.  Chinirg.,"  Pai-is,  1868,  p.  395.)  Rindfleisch  also 
says:  *'It  has  been  established  by  the  experiments  of 
O.  Weber  that  smaller  emboli  can  pass  the  capUlary 
system  of  the  lungs  in  order  to  remain  sticking  in  the 
narrower  capillaries  of  the  kidneys." 

How  coagula  or  thrombi  are  constantly  liable  to 
form  in  the  neighlx>ring  blood-vessels  as  a  direct  con- 
sequence of  an  injury,  a  contusion,  or  a  crushed  limb, 
for  example,  or  of  the  pressure  of  the  swelling  of  in- 
jured jtarts  arf)iind  a  wound,  causing  obstruction  of  the 
circulation ;  and  how,  if  the  wound  takes  on  a  bad  con- 
dition, these  coagula  are  liable  to  break  down,  form  em- 
Iwli,  and  cause  internal  abscess,  we  shall  inquire  further 
hereafter.  But,  before  we  drop  the  subject,  1  am  anxious 
that  yon  should  recognize  that  the  embolism  which,  as 
we  have  .seen,  causes  internal  abscesses  in  surgical  cases 
which  do  badly,  plays  only  a  subordinate  part;  the 
poisonous   intluences  which  affect  tissue  life,   which 
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cause  a  clot  to  break  down  instead  of  organizing,  or 
prevent  the  process  of  repair  from  going  on  to  tissue 
formation,  are  the  primary  and  real  sources  of  inter- 
ference Avith  the  healthy  healing  of  wounds.  I  would 
have  yon  notice,  finally,  tliat  every  abscess  provoked 
by  embolism,  has  for  its  object  the  cliTJiination  of  the 
embolus^  however  hopeless  the  effort  may  be. 

In  seeking  an  explanation  of  the  causes  of  abscess 
formation,  we  find  that  there  is  a  class  of  abscesses, 
generally  called  ''sympathetic,^^  which  fonn  near  dis- 
eased joints,  in  the  neighborhood  of  an  inflamed  ure- 
thra, or  of  any  established  focus  of  inflammation,  but 
not  near  enough  to  form  a  part  of  the  existing  textu- 
ral  excitement. 

A  case  of  hip-joint  disease  which  runs  its  course 
without  the  occurrence  of  an  abscess  of  this  kind  is 
rather  exceptional.  Perineal  abscess  occurs  in  strict- 
Tire  of  the  uretliiti,  in  some  cases,  without  any  appre- 
ciable connection  between  the  stricture  and  the  abscess 
sufficient  to  account  for  it.  In  stricture  of  the  rectum, 
abscess  not  infrequently  forms  below  the  point  of  nar- 
rowing. The  formation  of  an  abscess  near  a  healthy 
joint  has  even  been  assumed  to  indicate  approaching 
trouble  in  the  joint.  [Holmes  Coote,  art.  *' Abscess," 
in  Holmes's  "Syst.  of  Surgery."] 

It  has  seemed  to  me  that  there  is  enough  evidence 
to  justify  us  in  attributing  these  "sympathetic"  ab- 
scesses, certainly  in  some  cases,  to  defect  in  the  quantity 
or  perversion  of  the  quality  of  the  nerve-force  which 
should  be  supplied  to  the  tissues.  Dei-matologists  have 
taught  us  that  certain  skin  affections,  hitherto  obscure 
in  their  origin,  are  certainly  due  to  defect  in  regular 
and  normal  transmis.sion  of  nerve-force  to  the  seat  of 
the  disease,  and  that  they  are  curable  by  treatment 
based  upon  this  knowledge  of  their  cause.  In  herpes 
zoster  affecting  the  skin  in  the  neighborhood  of  the  eye, 
through  deninged  function  of  the  third  branch  of  the 
llfth  pair,  which  places  the  eye  itself  in  great  danger, 
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18  organ  lias  been  saved  by  substituting  the  stimu- 
lus of  electricity  for  the  defective  nervous  supply.  I 
once  saw  with  Dr.  Thomas  Cook  a  young  girl  of  fifteen, 
vnih.  meningitis  from  extension  of  suppuration  from 
.caries  of  bone  in  the  middle  ear,  in  whom  the  eyeball 
if  the  same  side  had  suddenly  assumed  a  shriveled 
t>  with  opacity  of  the  coraea.  It  had  the  ap- 
ce  of  a  boiled  gooseberry.  The  child  died,  and, 
on  examining  her  head,  I  found  pus  beneath  the  dura 
mater  where  it  invested  the  anterior  surface  of  the 
petrous  portion  of  the  temporal  bone,  just  where  the 
t  ganglion  of  Gasser  of  the  fifth  nerve  lies.  The 
fiVv^rs  of  the  ophthalmic  division  of  the  great  nen'e 
were  bathed  in  pus,  and  rendered  distinct  by  dissolu- 
tion of  the  connecting  tissue,  so  that  I  could  count 
them.  We  may  infer  from  these  cases  that  disturbed 
at  faulty  nen'e-supply  is  not  confined  to  the  skin. 
I  There  is  no  known  explanation,  other  than  reflex 
nervous  irritation,  for  the  peculiar  and  fatal  ulceration 
of  the  ducKlenum,  commencing  in  follicular  abscess, 
that  occure  in  connection  with  bums  of  the  surface  of 
the  body.  Fatigue  of  the  retina  and  muscles  of  ac- 
commodation of  the  eye,  after  prolonged  reading  by 
tificial  light,  is  a  cause  of  the  little  absces.ses  in  the 
meibomian  follicles  at  the  edges  of  the  eyelids,  called 
"  styes."  The  i)eouliar  disturbance  of  innervation  which 
.rises,  in  both  sexes,  from  want  of  normal  exercise  of 
the  genital  function  is  recognized  as  a  cause  of  the  ab- 
scesses in  the  sebaceous  follicles  known  as  acne ;  and  it 
is  proved  by  the  disappearance  of  this  follicular  erup- 
tion after  marriage. 

I  have  descril)ed  the  manner  in  which  pus  collects 
in  the  substance  of  any  of  the  organs  of  the  IwMly,  and 
e  distending  forces  by  the  aid  of  which  it  forms  a 
vity  for  itself  at  the  exj^ense  of  the  tissues.  When 
us  formed,  this  liquid  tumor  behaves  in  some  respects 
like  any  other  tumor  of  rapid  growth  whi('h  nuiy  have 
developed  among  the  tissues.    As  the  accumulating 
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pus-cells  increase  in  number  and  require  more  room, 
they  encroarli  npon  the  neighboring  parts  and  push 
them  aside,  and  press  upon  the  bhjod- vessels  which  sup- 
ply them — thus  interrupting  their  function  and  caus- 
ing them  to  waste  away — and  finally  take  their  place. 
As  the  abscess  increases  in  size,  some  of  the  tissues 
naturally  resist  its  advance  more  than  others,  through 
their  greater  elasticity  and  ability  to  stand  pressure  and 
soakage.  Thns^  while  the  white  fibrous  element  of  the 
omnipresent  connective  tissue  softens  down  rapidly  into 
a  gelatinous  consistence,  the  yellow  elastic  fibers,  as  we 
have  seen,  I'emain  unchanged,  as  also  does  the  arterial 
tissue.  In  this  manner  it  hapi>ens  that  the  cavity  of 
an  abscess  rarely  ijresents  even  or  regular  walls.  The 
finger,  when  introduced  into  it,  through  an  incision  to 
evacuate  its  contents,  comes  at  once  in  contact  with  the 
velvety  surface  of  the  granulation  tissue  by  which  it  is 
lined,  but  the  finger  recognizes  also,  very  commonly, 
prominent  bamls  or  shariJ-edged  partitions  which  stand 
out  in  relief  from  its  ^mUa  and  project  into  its  cavity. 
These  latter  often  divide  the  interior  of  an  abscess  into 
several  compartments,  or  loculi,  which  more  or  less 
freely  communicate  with  each  other.  Bands  are  not 
rarely  felt  in  an  abscess  of  some  duration,  which  stretch 
across,  like  isolated  beams  or  rafters,  from  one  side  of 
the  cavity  to  another.  These,  on  careful  dissection, 
aided  by  the  microscope,  would  be  found  to  consist 
mainly  of  yellow  elastic  tissue,  and  io  contain  blood- 
vessels in  their  intenor.  Their  fonnation  is  a  distinctly 
consen'ative  effort,  and  the  surgeon,  as  a  rule,  should 
be  careful  not  to  rupture  these  bands. 

It  is  by  a  mechanism  similar  to  that  which  I  have 
described  that  pus  makes  its  way  through  the  tissues 
when  it  travels  from  one  locality  to  another  by  what  is 
called  hurroioing,  or  undermining.  Here  the  process 
differs  in  no  resjiect  from  ulceration.  But  we  must  add 
to  this  expLination  the  force  of  gravity,  which,  as  an 
abscess  grows  large,  exerts  an  increasing  intiuence,  for 
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pus  rarely  travels  upward  ;  nor  must  we  lose  sight  of 
muscular  action,  nor  even  arterial  piilsation,  for  both 
of  these  aid  its  adA-ance,  just  as  they  assist  the  tiow  of 
|i      blood  in  the  veins.    PuSy  as  a  rule,  when  it  trat/ds, 
^^tend^  to  seek  the  surface^  for  the  simple  reason  that 
^^in  this  direction  there  is  usiMllr/  the  least  resistance 
to  b€  encountered.    If  there  should  happen  to  be  a  dense 
aponeurotic  expansion  between  the  abscess  and  the  ex- 
ternal  integument,  as  when  a  collection  has  formed 
I      among  the  muscles  of  the  thigh,  the  pus  may  travel 
^■along  through  the  looser  connective  tissue  beneath  the 
^■fiiscia  lata,  and  nltimately  reach  the  surface  at  a  remote 
[^distance  from  its  original  point  of  formation.    Erichsen 
mentions  a  case  in  which  an  abscess  of  the  vertebral 
column  finally  pointed  beside  the  tendo  Achillis  at  the 
le. 

Or,  instead  of  advancing  toward  the  surface,  the 
jlleetion  of  pus  may  find  its  way  into  one  of  the  in- 
»mal  cavities.    Abscesses  of  the  abdominal  walls  oc- 
casionally burst  into  the  abdominal  cavity ;  or,  when 
[occurring  within  it,  they  often  form  adhesions  with  the 
ralLs  of  the  intestinal  canal,  and  discharge  themselves 
)y  ulcerating  into  its  int-erior.    Laugier  ["  Nouv.  Diet.," 
art.  '*  Abcds."]  describes  a  case  of  abscess  of  the  axilla 

h which  cansed  death  by  discharging  itself  between  the 
ribs  into  the  cavity  of  the  pleura. 

An  abscess  which  has  formed  beneath  the  parotid 
fascia  will,  almost  invariably,  find  its  way  into  the 
mouth  within  the  angle  of  the  jaw,  even  after  an  ex- 
ternal incision  has  been  made,  because  rupture  of  mi- 
nute blood-vessels  and  melting  down  of  tissue  have 
created,  by  undermining,  an  easier  route  in  this  direc- 
Htxon  between  the  pterygoid  muscles.  An  abscess  of  the 
^ischiorectal  fossa  often  ojiens  into  the  rectum,  rather 
than  through  the  denser  integument  of  the  buttock. 
Sir  Astley  Cooper  mentions  a  case  in  which  such  an 
abscess  burrowed  down  into  the  popliteal  spac«. 

In  diffuse  suppuration,  where  no  barrier  of  granuLv- 
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tions  has  formed,  there  is,  of  course,  unlimited  bun-ow- 
ing, and  the  connective  and  adipose  tissues  of  a  whole 
fore-arm  or  leg  may  be  consumed  and  its  integument 
underniined.  It  Avould  be  iirelevant  again  to  speak  of 
tliis  serious  condition,  but  it  is  well  to  know  that,  under 
favorable  circumstances,  it  may  cease  and  change  its 
cliaracter ;  granulations  may  appear  and  inve.st  the 
surviving  parts,  and  then  the  conditions  of  true  abscess 
are  again  present :  of  hcaliuff  abscess  as  after  evacua- 
tion, for  the  t^'udeucy  to  repaii*  rarely  shows  itself  in 
diffuse  suppuration  until  either  free  incisions  by  the 
surgeon,  or  still  more  extensive  spontaneous  sloughing 
of  integument,  have  given  vent  to  the  discharge,  and 
with  it  to  the  dead  connective  tissue.  The  appearance 
of  granulations  under  these  cirrumstances  marks  botii 
the  limit  of  destruction  by  burrowing,  and  the  l>egin- 
ning  of  repair.  I  have  seen  the  entire  scalp  separated 
in  this  manner  ivovi  the  layer  of  tendon  and  muscle 
beneath  it,  in  phlegmonous  erysipelas,  and  yet,  by 
timely  incisions  and  supporting  treatment,  the  patient 
made  a  good  recovery.  This  broadcast  pus  infiltration 
or  diffuse  suppuration  rarely  occm-s  elsewhere  than  in 
the  connective  tissue,  and,  as  I  have  said  already,  it  is ; 
ways  significant  of  some  poisonous  inHuence  profoundly 
affecting  the  nutritive  qualities  of  the  blood. 

The  only  striking  exception  to  this  statement  as  to 
blood- ix»i son,  if  indeed  it  be  an  exception,  is  in  the  so- 
called  " osteo-myelitis "  of  young  subjects  from  sudden, 
chilling,  when  sometimes  the  entire  shaft  of  a  long  bone* 
dies — the  articular  epiphyses  alone  retaining  their  life 
— and  where  the  whole  segment  of  a  limb  becomes  per- 
meated by  pus.  Chilling  kills  rapidly  growing  bones 
of  adolescents,  and  is  thus  a  cause  of  pus  formation 
and  abscess. 

The  large  and  rapidly  formed  collections  of  pi 
which  occur  in  women  after  childbirth  (under  the  influ- 
ence of  a  peculiar  condition  of  blood  that  belongs  to 
the  puei'peral  state),  although  designated  as  abscesses, 
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often  manifest  a  tendency  to  diffusion.  Jast  in  propor- 
tion to  the  degree  in  which  they  limit  themselves,  they 
are  likely  to  be  recovered  from. 

I  bring  these  sevenil  conditit)ns  purjwsely  into  con- 
tact in  order  to  illustrate  these  characteristics  of  ab- 
scess, and  I  repeat  that  in  the  typical  form,  of  this  dis- 
eaxe  there  is  a  barrier  which,  in  a  certain  degree.,  limits 
the  advance  of  the  pus  ;  in  disuse  suppuration  there 
is  no  barrier.  But  if  a  tendency/ to  reconery  manifests 
itself  in  the  latter,  the  barrier  appears. 

And  yet  tme  abscess  does  often  travel,  as  we  have 
learnecl,  and  sometimes  even  in  a  direction  against 
gravity.  The  mechanism  of  this  process  will  become 
shortly  apparent. 

Immediately  oatside  of  its  limitary  wall  of  granula- 
tions in  every  abscess  there  is  a  layer  of  connective  tis- 
sue condensed  by  the  pressure  of  the  accumulating  pus. 
In  this  there  is  invariably  pi-esent  a  certjiin  amount  of 
plastic  exudation  in  which  cell-germination  is  going  on, 
always  with  the  purpose  of  repairing  the  damage  that 
is  being  done.  As  the  abscess  piishes  in  any  direction, 
this  germinating  layer  always  precedes  it,  gradually 
invading  the  tissne  jast  beyond  or  outside  of  that  al- 
ready invaded.  This  external  zone  of  tissue  is  usually 
hot,  red,  painful,  and  thickened  by  intiltration  with  the 
liquid  exudation  from  distended  capillaries.  Outside  of 
this  again  there  is  another,  wider  zone  of  simple  cede- 
matoas  infiltration — the  result  of  obstruction  of  the  cir- 
culation at  the  intiammatory  focus. 

An  imaginary  section  through  an  acute  advancing 
abscess  woidd,  therefore,  present  at  its  center  a  collec- 
tion of  pus  and  bnjken-down  tissue ;  outside  of  this  an 
envelope  of  tisisue  condensed  by  pressure,  full  of  dis- 
tended capillary  vessels,  and  infiltrated  with  exudation 
and  germinating  cells ;  outside  of  this  again,  a  wider 
Kcme  of  simi)le  onlema,  diminishing  gradually  as  the  sur- 
rounding healthy  parts  are  reachetl.  When,  therefore, 
a  dei-fp  al)scess  is  approaching  the  surface  of  the  body, 
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the  surgeon,  in  feeling  for  iiuctuation,  which  is  its  most 
characteristic  and  surest  diagnostic  sign,  will  also  rec- 
ognize the  presence  of  asdemaious  infiltration  of  the 
tusves  between  his  fingers  and  the  collection  of  pus. 
And  this  superfi/iial  oedema  is  usually  a  diagnostic 
sign  of  deeper  pus — a  sign  only  inferior  to  fluctua- 
tion. 

An  acute  abscess  of  the  liver  tending  toward  the 
convex  surface  of  this  visciis  would  give  rise  to  local 
excitement  and  alteration  in  its  peritoneal  investment, 
causing  adhesion,  over  a  limited  area,  to  the  i>eritonaBnm 
coveiing  the  diaphragm.  The  two  layei-s  of  serous 
membrane  would  become  identiMed,  in  fact,  with  the 
walls  of  the  advancing  abscess.  Presently.^  in  conse- 
quence of  the  increasing  pressure  of  pus  in  the  abscess, 
and  consequent  interference  with  their  blood-supply, 
the  adherent  layers  of  peritona;um  begin  also  to  give 
way  at  some  point  of  least  resistance,  and  the  muscu- 
lar tisstie  of  the  diaphi-agm  becomes  involved  in  the  ad- 
vancing line  of  inflammatory  exudation.  The  diaphrag- 
matic reflexion  of  the  ijleura  is  next  invaded,  and  be- 
comes glued  fast  to  the  pulmonai-y  pleura,  so  thai  the 
air-cells  of  the  lung  form,  ultimately,  the  point  <if 
least  resistance  to  the  adi^aneing  collection  of  pus. 
By  this  route  and  by  this  mechanism  an  abscess  of 
the  Liver  may  burst  into  a  lung,  and  its  contents  be 
expectorated  through  the  air-passages. 

Most  authorities,  in  describing  abscess,  recognize  a 
membrane  specially  formed  for  this  purpose  as  inclos- 
ing the  collection  of  pus,  and  it  has  been  usual  to  speak 
of  this  as  pyogenic,  or  pus- producing  ;  such  a  foiTna- 
tion  has  been  described  as  an  actual  membrane,  pro- 
duced, in  the  language  of  Mr.  Coote,  by  the  "organi- 
zation of  coagulated  fibrin."  [Ilolmes's  *'Syst.  of  Sur- 
gery," vol.  1,  art.  "Abscess."] 

Now,  I  can  lind  no  evidence  of  the  existence  of  any 
such  membrane,  unless  (he  name  be  applied  to  the 
layer  of  granulation  tissue  which  forms  as  a  conse- 


PrOGEXIC  MEMBRANE. 


IW 


quence  of  the  effort  to  limit  an  advancing  absoeflS. 
ITiis,  which  can  not  be  pniperly  called  a  membrane,  is 
lentical  in  all  respects  with  the  gi-anulating  surface 
rhioh  fonns  upon  recent  wounds  when  not  brought  to- 
gether for  primary  union. 

Granulating  surfaces  can  not  properly  be  regarded  as 
membranes  organized  f<n'  the  production  of  pus,  for  the 
pus  (in  the  shape  of  germinating  leucocytes  and  liquid 
idation)  is  produce<l  before  the  so-called  membrane ; 
id  the  flow  of  pus  ceases  as  soon  as  the  grauulating 
surface  has  fulfilled  its  purpose  by  cicatiizing,  or  unit- 
witli  another  granulating  surface. 
Knowing,  as  we  do,  that  pus  is  an  accidental,  pur- 
?less  incident  in  the  process  of  repair,  we  can  not 
[rept  the  doctrine  that  a  membrane  is  systematically 
rpanized  for  its  esjiecial  production.  But  it  must  be 
jnfessed  that  in  chronic  and  cold  abscess  there  is  a 
iniform,  velvety,  vascular  surface  presented  by  the 
walls  of  its  cavity,  resembling,  to  the  unaided  eye  and 
to  the  touch,  the  interior  of  the  stomach,  which  ia 
lighly  suggestive  of  the  idea  of  a  lining  membrane, 
in  eminent  French  authority  [DenonviUiei-s,  "Compen- 
dium de  Chirurgie,"  t.  i],  anxious  to  maintain  the  doc- 
trine of  which  his  countrymen  (Delpoch  and  Dupuy- 
trSD,  following  Hunti^r  and  Home,  in  England)  were  ar- 
dent supporters,  confesses,  nevertheless,  that  he  has 
Iways  failed  in  his  attempts  to  <li3sect  oflF  this  mem- 
le,  and  thus  to  demdustnite  its  existence  with  cer- 
ity. 

This  soft,  vascular  material,  which  can  be  readily 
jtaped  off  by  the  scalpel  as  a  pulpy  mass,  is  a  surface 
granulation  tissue  and  nothing  else.     It  was  origi- 
illy  formed  for  a  reparative  puqw)se,  the  accomplish- 
o£  which  has  been  prevented.     Its  usual  aspect 
more  or  less  modified  by  pressure  and  macera- 
"tion  in  p)is,  which  has  also  undergone  change  from  age. 
f  is  the  only  irve  pyogenic  surface,  and  it  is  ob- 
fly  not  a  membrane.    The  elucidation  of  these 
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facts  is  another  of  the  benefits  we  owe  to  the  use  of  the 
microscope  in  surgical  pathology. 

As  a  normal  foatiire  iu  every  acute  abscess,  the  layer 
of  granulations  by  which  its  walls  are  Lined  is  ready^ 
as  soon  as  the  collection  of  -pus  has  escaped,  to  unite 
and  grow  tor/ether  by  its  opposing  surfaces^  as  in 
union  by  secondary  adhesion. 

If  the  evacuation  of  the  pus,  whether  six>ntaneouBly 
or  by  the  surgeon's  aid,  be  long  deferred,  the  abscess  is 
no  longer  acute  ;  it  has  become  a  chronic  abscess,  and 
the  delicate  layer  oi  tissue  which  lines  its  walls,  balked, 
for  the  time,  of  its  constructive  i>urpose,  may  Imve  un- 
dergone retrogreasive  changes.  But,  if  the  surgeon  can 
bring  about  an  improved  condition  of  the  patient's 
general  health  (which  is  always  necessary  where  a 
chronic  abscess  exists),  and  at  the  same  time  secure 
thorough  drainage  after  it  has  been  opened,  the  effort 
at  repair  may  be  renewed  and  a  good  result  att^iined. 

]f  we  except  the  non-tasonlar  tissues,  abscess  for- 
mation always  takes  its  origin  in  the  unipersaUy 
present  connectide  element.  When  seated  in  muscle, 
or  in  glandular  substance,  it  is  in  the  connective-tissue 
parenchyma  that  the  process  always  begins.  The  pecu- 
liar substance  of  muscle  or  gLind  may  become  altered 
and  provoke  pus  formation  ;  but  its  earliest  inception 
is  marked  by  proliferation  of  leucocytes  in  the  meshes 
of  the  parenchyma.  Even  in  bone,  the  delicate  lining 
of  the  cancelli,  or  the  mednllarj'  membrane  proper  of 
the  shaft — both  connective  tissue — lend  themselves,  al- 
though tm willingly,  to  circumscribetl,  and  also  to  dif- 
fuse pus  formation — the  latter  being  known  as  osteo- 
myelitis. 

Circumscribed  abscess  in  the  cancellated  structure  of 
bone  manifests  its  presence  by  very  severe,  deep,  lx)ring. 
Iocali2ed  pain,  worse  at  night,  intermittent^  attended 
by  increased  surface  heat  and  tenderness,  more  rarely 
by  external  redness  or  swelling.  Its  diagnosis  is  to  be 
reached  by  the  process  of  exclusion.    The  use  of  the 
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trephine — as  an  exploratorj'  operation  if  the  diagnosis 
has  not  been  certainly  made  out,  otherwise  as  a  dii*ect- 
ly  curative  procedure — offere  the  best  prospect  of  relief. 
Even  in  case  of  simple  chronic  intlainmation,  or  cyst  of 
bone,  benefit  has  followed  the  trephine.  As  I  have  al- 
ready intimated,  these  abscesses,  when  they  contain 
solid  pus,  have  been  mistaken  ft)r  deposits  of  tubercle. 

The  symptoms  of  an  ordinary  acute  abscess,  con- 
sidered in  view  of  dia^osis,  may  be  described  as 
follows  :  First,  a  sensation  of  soreness,  aggratated  by 
pressure  ajid  localized — let  us  say,  for  example — deep 
in  the  thigh  ;  then  positive  pa  in — continuous,  increasing, 
throbbing.  After  a  time  this  pain  changes  somewhat 
in  character;  it  becomes  tensive  and  lancinating,  but 
perhaps  not  quite  so  constant. 

Beginning  soon  after  the  soreness  and  pain,  there  is 
obscure  localized  swelling,  gradually  increasing  heat, 
and  more  or  less  surface  redness.  About  the  period 
when  the  pain  changes  its  charaeter  the  general  red- 
ness, if  present,  may  become  less  vivid,  but  a  positive 
increase  of  swelling  is  perceptible  at  its  center — the 
"pointing"  already  spoken  of— and,  coincidently,  rig- 
orSy  or  a  well-marked  chill,  denote  the  crisis  of  pus 
formation.  These  are  the  usual  symptoms  which  in- 
dicate that  suppuration  has  taken  place.  In  other 
words,  lancinating  or  darting  pain,  and  chill  or  rigor, 
occurring  after  some  days  of  localized  continuous  ach- 
ing and  throbbing,  are  the  diagnostic  signs  of  abscess 
formation.    Fever  of  the  traumatic  tj-pe  may  be  present. 

After  these  symptoms,  if  the  abscess  is  not  too 
deeply  situated,  fluctuation  may  be  usually  discovered 
on  palpation.  If  not,  the  persistence  of  localized  swell- 
ing, with  the  presence  of  oedema,  renders  the  existence 
of  deep  pus  more  than  probable.  After  a  little  delay  it 
may  come  nearer  to  the  surface. 

(Edema  is  recognized  by  the  slight  surface  depres- 
sion that  remains  for  a  little  time  after  firm  pressure  by 
the  end  of  a  finger  ;  this  is  called  '*  pitting." 
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Fluctuation^  as  the  word  signifies,  is  a  sensation  at 
of  a  wave  of  fluid  beneath  the  surface.  When  the 
amount  of  fluid  is  small  it  is  to  be  detected  by  pressure 
and  relaxation  made  alternately  by  a  flnger  of  each 
hand.  When  the  amount  is  larger,  several  fingers  or  a 
whole  hand  may  be  employed-  This  is  called  "  feeling 
for  fluctuation." 

TJie  exploring-needle  is  another  means  of  diagnosis 
applicable  to  all  deep  collections  of  fluid.  An  exploring- 
needle  should  have  a  deep  lateral  groove ;  and  in  this 
the  pus  appears  as  soon  as  its  point  has  entered  the 
cavity  of  an  abscess,  being  forced  out  by  the  elasticity 
of  its  walls.  The  French  employ  for  this  purpose  a 
minut«  capillary  trocar,  which  is  found  in  every  sur- 
geon's pocket-case.  To  this  the  "aspirator"  of  Dieula" 
foy,  a  most  useful  contrivance,  has  been  lately  added. 
It  is  simply  an  accurately  made  syringe  with  a  stop- 
cock near  its  nozzle.  This  is  closed  and  the  piston 
raised,  and  a  vacuum  is  thus  created  in  the  barrel  of 
the  syringe.  When  thus  prepared,  the  nozzle  is  con- 
nected with  a  fine  trocar,  which  is  plunged  into  th« 
suspected  collection  of  fluid.  The  stop-cock  is  then 
opened,  and.  by  Xht^  suction  or  "aspiration"  that  fol- 
lows, the  contents  of  the  cavity  are  sucked  up  into  the 
barrel  of  the  sjTinge.  When  this  is  made  of  glass,  the 
demonstration  of  the  presence  of  pus  and  its  with- 
drawal are  accomplished  at  one  and  the  same  moment. 


CHAPTER  IX. 


Absoeae — [eontin  utd). 

A  COLLECTION  of  pus,  accompanied  at  first  by  pain, 
heat,  redness,  and  swelling,  may  cease  to  prow  and 
gradually  lose  these  symptoms,  the  surrounding  parts 
becoming  in  a  manner  tolerant  of  its  presence  :  this  is  a 
lru€  cfironic  abscess  ;  Init  it  is  not  very  common.  In 
Ihe  vast  majority  of  cases,  if  let  alone,  an  abscess 
wliich  ha.s  l>egun  acutely  will  discharge  itself  sooner  or 
later  in  the  direction  of  least  resistance.  It  may  leave 
behind  it,  possibly,  a  sinus  or  a  fistula,  and  to  this  the 
term  "  chronic  "  will  l)e  more  truly  applicable. 

An  acute  abscess  ichich  has  been  Uft  to  discharge 
iUelfwill  not  heal  so  promptly  as  if  its  opening  had 
hetn  jicdicioush/  anticipated  bg  the  knife;  there  will 
be  more  thinning  and  ulcerative  destruction  of  integu- 
ment, and  a  larger  gap  to  be  ultimately  filled  up. 

But  abscesses  not  infrequently  form  without  any 
previous  pain,  heat,  or  redness  whatever — a  simple 
fiuctnating  swelling  constituting  apparently  the  whole 
disease ;  perhaps  the  collection  of  pus  has  grown  so 
silently  that  it  may  have  even  been  discovered  by  acci- 
dent, having  already  attained  a  considerable  size.  This 
is  the  true  cold  abscess.  Making  its  appearance  thu.s, 
without  any  ant-ecedent  phenomena,  a  cold  abscess  is 
liable  to  be  mistiiken  for  an  encysted  tumor,  or,  if  lo- 
cated in  the  gi*oin,  for  a  hernia. 

The  causes  of  cold  abscess,  and  the  mode  in  which 
it  forms,  are  identical  with  those  of  the  acute  varieties 
of  the  disease,  only  the  causes  have  acted  more  slowly, 


200 


70LD  ABSCESS. 


without  enoiigh  violence  t<>  occasion  what  ax«  called 
inflammatory  symptoms.  Moreover,  abscesses  of  this 
class  are  signiJicant  of  some  constitutional  vice  or  ac- 
quired diathesis,  by  which  the  blood  has  been  rendered 
unfit  for  proper  nonrisliment  of  the  tissues. 

One  of  the  most  striking  characteristics  of  cold  ab- 
scesses is  a  tendency  to  travel.  They  also  originate  very 
commonly  from  disease  of  the  vertebml  column.  For 
example,  a  psoas  abscess  oiiginates  from  the  lower  dor- 
sal or  upfier  lumbar  vertebrte,  and  follows  down  the 
sheath  of  the  psoas  muscle,  which  takes  its  attachments 
from  the  same  quarter,  and  makes  its  appearance  linally 
at  the  surface,  in  the  groin  or  in  front  of  the  thigh. 
Cold  al)scesses  are  lial>le  to  form  Ijetween  the  dense 
fibrous  planes  of  origin  of  the  transversalis  abdominis 
muscle  from  the  spinous  and  transverse  processes  and 
bodies  of  the  lumbar  vertebra;,  and  are  hence  desig- 
nated lumbar  abscesses.  They  are  fietjuentlj',  but  not 
invariably,  traceable  to  disease  of  bone  as  their  source 
of  origin  ;  and  they  sometimes,  indee<l  not  very  rarely, 
get  well  under  iniproved  conditions  of  life  and  repeated 
tappings  through  valvular  oi>enings,  or  by  means  of  the 
aspirator. 

In  a  certain  proportion  of  cases,  as  I  have  witnessed, 
after  the  bulk  of  a  cold  abscess  has  been  reduced  in  this 
way,  its  contents  have  ceased  to  re-accumulate,  and  they 
have  gradually  disapj^eared  by  a  process  of  afjsorpfion. 
This  fact  of  the  possible  disapj^earance  of  cold  abscess 
by  absorption  is  well  estal>lislied,  and  should  not  l>e 
lost  sight  of.  (See  "Li)ndon  Medical  Times  and  Ga- 
zette," laiiS,  for  cases,  and  elsewhere.) 

Absorption  of  pus  would  seem  to  !)e  possible  wher- 
ever the  dead  or  altered  tissue,  which  has  provoked 
the  collection  of  pus,  is  capable  of  being  dissolved  or 
of  undergoing  liquefaction.  Or,  in  view  of  the  exjK'ri- 
menta  in  which  solid  molecules  of  vermilion  have  lH?cn 
found  in  the  interior  of  lymph  cori)uscles  in  circulation, 
taken  up  from  granulating  surfaces  upon  which  very 
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finely  powdered  vermilion  had  been  sprinkled,  it  may 
be  inferred  that  even  minutely  divided  Insoluble  sub- 
stances may  aLso  possibly  be  absorbed. 

The  reason  why  absorption  of  pus  takes  place  is 
pretty  certainly  an  im])rovement  in  the  quality  of  the 
jjaiient's  blood  and  in  his  vital  force.  An  abscess  of 
several  years'  dunititjn  has  disappeared  during  a  sea 
voyage.  The  more  ordinary  local  remedies — tincture  of 
iodine,  blisters,  and  pressure,  without  change  in  con- 
dition of  life,  and  improved  hygiene — have  been,  in  my 
experience,  to  say  the  least,  inefficient. 

But  in  cold  abscesses  which  hane  diseased  or  dead 
bone  for  their  source,  so  happy  a  result  can  not  be  antici- 
pated. The  possible  existence  of  either  of  these  causes 
for  a  given  abscess — although  it  may  be  inferred  from 
the  presence  of  a  fixed  pain  or  tenderness  at  some 
point  of  the  skeleton,  or  from  the  occurrence  of  deform- 
ity such  as  the  angidar  projection  in  so-called  "Pott's 
disease,"  or  fi'om  the  actual  presence  of  particles  of 
bone  earth  discovered  in  the  pus  dischaged — can  not  be 
r^arded  as  absolutely  out  of  the  question,  even  when 
these  signs  are  wanting.  In  cases  of  doubt,  when  the 
patient's  general  condition  is  fair  and  improving,  care- 
ful tapping  by  a  valvular  opening,  or  i^artial  evacuation 
by  the  aspirator,  may  be  attempted.  But,  in  view  of  the 
danger  that  so  often  follows  of  fatal  hectic  and  wast- 
ing, it  is  not  wise  to  open  a  cold  abscess  of  large  size 
under  any  circumstances  except  the  following:  (1)  to 
save  ulceration  of  the  skin  when  spontaneous  opening 
is  inevitable  ;  (3)  where  the  abscess  is  causing  gi-eat  pain 
by  pressure  upon  a  nerve,  or  where  it  threatens  to  burst 
into  a  joint  or  into  one  of  the  great  cavities ;  and  (3)  after 
it  has  l)een  reduced  to  a  very  moderate  size  by  previous 
tapping,  which  has  been  well  borne,  and  the  patient  is 
gaining  in  health. 

When  an  opening  is  justified  by  any  of  these  rea- 
sons, a  depending  situation  should  l>e  chosen  for  it, 
and  the  incision  should  be  free  enough  to  prevetit  any 
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portion  of  the  contents  of  the  abscess  from  being  re- 
tained after  the  external  air  has  once  had  free  access 
t-o  its  catity.  This  opening  should  be  made  with  all 
the  anriseptic  precautions.  If  pus  be  i-etained  in  any 
degree  after  a  cold  abscess  has  been  opened,  it  will  tend 
to  decomposition,  and  the  sulphurated  hydrogen  given 
off  is  liable  to  be  absorbed  into  the  blood,  or  even  a 
more  dangerous  septic  poison  may  be  generated.  The 
surgeon  has  it  in  his  power  to  prevent  this  by  the  judi- 
cious employment  of  systematic  measures  to  insure! 
drainage  ;  by  regular  washing  out  with  antiseptic  so- 
lutions, in  which  the  distention  recommended  by  the 
late  Mr.  Callender  may  be  employed ;  and  by  carefully 
applied  antiseptic  dressings. 

The  little  almond-shaped  dermic  abscesses  which 
form  in  the  substance  of  the  true  skin,  often  of  the  face, 
in  scrofulous  children,  belong  to  the  class  of  cold  ab- 
scesses. They  are  Titterly  insensitive,  and  travel  often 
from  the  face,  along  the  neck,  to  the  surface  of  the 
chest,  leaving  unsightly  scars.  Their  most  successful 
local  treatment  is  by  evacuation  and  subsequent  injeo, 
tion  with  pure  alcohol,  which,  when  associatetl  with 
judicious  general  measures,  seems  to  arouse  a  tendency 
to  repair. 

But  it  is  in  the  lymphatic  glands,  especially  those  of 
the  neck,  groin,  and  axiUa,  that  the  surgeon  has  most 
frequently  to  deal  with  pus  formation  of  tlie  chronic 
variety.    A  painless,  slow-growing,  circumscribed,  fluc- 
tuating tumor  makes  its  appearance  in  the  neck,  usu- 
ally of  a  young  person  in  delicate  health.     It  may  pasSi 
for  an  encysted  ttimor — which,  in  some  sense,  it  is ;  or  | 
possibly  it  is  in  such  close  contact  with  the  carotid  ar- 1 
tery  as  to  receive  a  partial  impulse  from  the  great  Te.H- 
sel,  and  the  idea  of  aneuiism  may  suggest  itself ;  but 
almost  certainly  it  will  prove  to  be  a  degenerated  lym- 
phatic gland  full  of  pus.    As  to  the  details  of  its  forma- 
tion, this  sort  of  tumor  may  not  be  strictly  an  abscess, 
but  it  is  universally  so  designated.     Its  outer  laj 
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of  investment  are  sometimes  so  dense  as  to  mask  fluctu- 
ation, and  such  abscesses  have  been,  not  very  rarely,  re- 
moved as  tumors. 

These  glandular  abscesses  have  one  feature  in  com- 
mon which  very  decide<lly  affects  the  results  of  their 
treatment:  they  occupy  localities  in  which  constant 
motion  is  unavoidable.  Thus,  in  the  neck,  the  con- 
stantly recurring  movements  of  the  gullet  and  trachea 
in  swallowing  and  speaking,  and  the  hinge-like  friction- 
producing  movements  to  which  they  are  subjected  in 
the  groin  and  axilla,  tend  greatly  to  aggravate  dis- 
eased action  and  to  i-etard  healing— /or  which  rest  is 
so  necessary.  Hence  the  freqicetict/  of  sinuses  in  the 
groins  and  neck  follow ing  abscess. 

Lymphatic  glandular  al>sfesses  are  justly  attributed 
to  scrofuloiis  ami  tuberculous  tpialities  of  constitution, 
and  require  general  nither  than  local  treatment,  life  in 
the  open  air,  change  of  climate,  go<Kl  food  and  rlothing, 
cod-liver  oil,  and  the  correction  of  unhealthy  haluts  and 
nnfavorable  conditions  of  life,  will  be  found  to  be  the 
best  remedies  for  the  local  ailment.  The  knife  is  not  re- 
quiretl  except  for  the  purpose  of  economixing  destruc- 
tion of  skin  by  ulceration,  when  this  result  is  threatened 
by  slow  and  imperfect  spontaneous  ojiening.  In  this  case 
an  incision  should  be  made  of  m(Mlerute  extent,  in  the 
direction  of  a  natural  wrinkle  of  the  skin  and  where  it 
is  thinnest ;  and  also  in  a  depending  position,  mainly 
for  the  purpose  of  preventing  a  large  and  unsightly 
cicatrix.  Under  favorable  cicumstances  I  have  known 
these  abscesses  to  disapi')ear  by  aV>sorption  of  their 
contents  ;  but  this  result  is  exceptional.  Sometimes  the 
pus-cells  become  infiltrated  with  earthy  salts,  and  a 
shrunken  mass  of  calcareous  hardness  remains  to  mark 
the  seat  of  the  abscess. 

I  have  now  mentioned  the  general  varieties  of  ab- 
5S8  formation  and  their  causes,  with,  perhaps,  one 
»xc*?ption.  Sir  James  Paget  has  given  the  name  of 
"''  residwaV  abscess  to  a  coUection  of  pus  that  results, 
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during  a  debilitated  condition  of  the  system,  from  the 
breaking  down  of  connective-tissue  neoplasm  which 
lind  !)een  organized  in  some  former  effort  of  repair. 
Tlie  essential  cause  of  pus  fonnation  here  is  one  already 
recognized,  namely,  a  failure  of  vitnl  quality  in  the  cica- 
tricial tissue,  which  gradually  becomes  thereby  a  source 
of  irritation,  and  provokes  an  effort  for  its  elimination. 

The  treatment  of  acute  abscess  comprises  mainly 
rest  and  poultices,  and  what  is  styled  by  tlie  French 
expectation. 

We  borrow  many  terms  from  the  French  in  surgery, 
because  their  clever  finesse  often  secures  a  better  ex- 
pression fur  the  ideas  we  wish  to  convey.  *'  Exjiectant 
treatment"  is  one  of  these:  it  implies  patient  waiting 
for  indications,  and  avoidance  of  officiousnesa.  While 
fluctuation  ha.s  not  yet  become  manifest,  and  there  is  a 
chance  that  the  symptoms  may  not  culminate  in  pus 
formation,  and  what  is  called  "resolution,"  or  "delites- 
cence,'' is  consequently  a  possibility,  a  warm  poultice 
is  still  the  best  local  application.  Lead-water  or  opium 
in  some  form  may  be  added.  Anointing  the  part  with 
mercurial  ointment  and  then  applying  a  warm  poultice 
is  an  old  and  favorite  practice,  sanctioned  by  high  con- 
tinental authority,  for  locally  inflamed  parts.  Billroth 
recommends  this  at  present ;  it  was  a  favorite  remedy 
of  Vel|>eau,  when  I  was  a  student,  to  smear  an  inflamed 
part  with  mercurial  ointment  and  apply  a  p<.)tiltice  over 
it.  The  idea  of  its  efliciency  is  evidently  derived  in  a 
great  degree  fiom  the  obvious  good  effects  of  mercurial 
applications  in  syjjhilitic  inflammations — the  sjiecific 
chamcter  of  which  was  nt.»t  always  recognized. 

Yon  need  have  no  fear  of  causing  suppuration  by 
nsing  pf>ulticea  where  it  would  not  otherwise  take 
place.  Heat  and  moisture  will  not  cause  suppuration  ; 
but,  when  it  is  imminent  and  unavoidable,  they  certain- 
ly relax  inflammatory  tension,  and  promote  it.  If  reso- 
lution without  pus  fonnntion  is  a  possibility,  it  will  also 
certainly  be  favored  by  these  ai)plicatioiis. 
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The  earlier  an  acute  abscess  is  opened  after  pus 
has  formed,  the  better  will  be  its  chances  for  j)rompt 
healing.  After  the  evidence  I  have  adduced  as  to  the 
probable  causes  of  abscess,  it  is  obvious  that  we  ai'e 
assisting  nature's  intention  in  the  way  of  elimination 
by  giving  the  earliest  possible  chance  for  escape  to  its 
contents.  By  this  course  we  economize  time  and  suf- 
fering and  save  tissue. 

In  the  language  of  Miller,  an  Edinburgh  professor, 
remarkable  for  the  elegance  of  Ms  style,  and  the  au- 
thor of  a  text-book  which  was  popular  thirty  years  ago, 
''  time,  texture,  and  torture  are  all  saved  by  the  early 
oi)ening  of  an  abscess."  For  evacuating  the  contents 
of  an  absces.s,  a  slightly  curved,  sharp-pointed  bistoury, 
with  a  narrow,  thin  blade  cutting  on  its  concave  edge, 
is  preferable.  Its  point  should  be  introduced  perpen- 
dicularly to  the  skin,  and,  when  the  cavity  of  the  ab- 
scess is  reached,  the  oi)ening  is  completed  by  rapidly 
cutting  from  within  outward,  which  pretty  certainly 
ffines  less  pain.  Where  it  is  thought  safer  to  introduce 
an  exploring-needle,  when  the  pus  appears  in  it«  gnwve, 
then  the  point  of  the  curved  bistoury  can  he  inserted  in 
this  groove,  using  it  as  a  director.  Where  pus  lies 
deeply,  or  an  artery  or  nerves  are  close  at  hand,  it  is  a 
better  plan  to  etherize  the  patient  and  to  u.se  a  scalpel, 
dividing  the  tissues  more  carefully  layer  by  layer,  and 
searching  for  the  pus  with  a  director  or  the  finger,  in 
the  manner  emphasized  by  Hilton. 

For  an  abscess  of  any  size  the  incision  shotild  be 
made  at  least  large  enough  to  admit  the  surgeon's  index- 
finger.  //  is  a  common  mistake  to  maJce  too  small  an 
opening — a  mere  puncture — and  trust  to  squeezing  and 
pressure  to  evacuate  t?ie  pus.  This  is  nnsurgical. 
As  a  rule,  no  pressure  should  be  used  to  force  out  the 
contents  of  an  abscess  after  the  knife  has  been  em- 
ployefl.  If  the  opening  be  large  enough^  the  spontane- 
ous contraction  of  the  walls  of  the  cavity  will  effectually 
accomplish  this  result  after  a  poultice  hits  been  applied ; 
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if  not,  a  probe-iwinted  bistoury  should  be  inserted  and 
the  opening  enhirged.  An  insufficient  opening,  by  pre- 
venting collapse  and  contact  of  the  walls  of  the  absceaa, 
constitutes  an  obstacle  to  prompt  healing. 

The  same  result  will  foll«)w  when  the  opening  has 
not  been  made  at  tulepcndent point  of  the  cavity.  If 
any  pocket  be  allowed  to  remain  which  can  not  readily 
and  completely  empty  itself  by  simple  gi-avity,  there 
wall  be  delay  in  healing,  and,  as  a  result,  a  possible  sinus, 
which  may  require  a  second  operation.  A  d-epending 
opening  from  wJiii'k  pus  may  escape  satiaf actor  ily  is 
a  surgical  necessity.  It  is  a  mai-k  of  slovenly  surgery 
to  remove  a  poultice  and  i>roceed  to  make  painful  press- 
ure in  order  to  empty  the  cavity  of  an  abscess.  It 
shouM  empty  itself,  othenvise  a  counter -opening  at  a 
really  dependent  point  is  indicated ;  or,  if  this  is  not 
feasible,  nieans  for  di-ainage  should  be  at  onoe  em- 
ployed. 

For  tajyping  a  cold  abscess,  where  an  aspirator  is 
not  at  hand,  the  best  plan  is  to  select  a  point  within  an 
inch  or  two  of  its  circumference,  on  the  side  opposite  to 
that  toward  Avhich  the  pus  %vonld  naturally  gravitate, 
and  there  make  an  incision  through  the  skin  large 
enough  to  admit  a  full-sized  trocar  into  the  subcutane- 
ous fat.  Then,  rotating  it  like  a  drill,  carry  the  trocar 
through  the  wall  of  the  abscess,  which  at  the  same  time 
is  made  to  bulge  toward  the  point  of  the  trocai*  by  very 
gentle  pressures  with  the  other  hand.  Tliis  pressure 
will  cause  the  pus  to  flow  through  its  canula  when  the 
trocar  is  withdrawn,  and,  if  kept  up  steadily  until  one 
half  or  two  thirds  of  the  contents  of  the  abscess  have 
escaped  and  the  canula  has  been  withdrawn,  no  air 
will  havf  entered  its  cavity.  A  probe  should  be  always 
at  hand  in  case  the  canula  becomes  obstructed  by  any 
of  the  Uocculent,  curd-like  masses  so  often  prt?sent  in 
the  di.scharg*'  from  these  cold  abscesses.  Adhesive 
plaster  accurately  applied  to  the  little  wound,  and  a 
soft  compress  carefully  adjusted  so  as  to  make  equable 
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preasnre  over  the  whole  abscess,  and  kept  in  position 
by  larger  strips  of  plaster  or  a  bandage,  complete  the 
dressing. 

The  principal  danger  in  opening  large  oold  abscesses 
othenvise  than  in  the  manner  I  Ixave  desciibed  consists 
in  the  inability  of  the  vit^  resources  of  the  patient  to 
repair  so  extensive  a  lesion.  Cold  abscesses  are  usually 
large,  because  they  are  painless  and  their  growth  is 
slow ;  so  that  relief  is  rarely  sought  until  their  size 
creates  alarm.  The  amount  of  pus  in  these  abscesses  is 
in  some  cases  very  considerable.  Professor  Agnew  men- 
tions an  instance  in  Avhich  he  drew  off  nearly  two  gal- 
lons. The  patient's  capacity  for  undertaking  the  repair 
of  such  a  cavity  is  already  at  a  low  ebb,  as  proved  by 
the  existence  of  so  much  chronic  disease.  Tlie  organism 
may  tolerate  the  presence  of  a  large  collectii:>n  of  pus 
for  a  long  time  without  any  very  serious  symptoms,  but, 
as  soon  as  it  is  called  upon  for  the  more  serious  effort  of 
organizing  new  tissue  throughout  an  extensive  surface, 
for  the  purpose  of  healing  a  great  cavity,  the  lack  of 
reparative  power  l)ecome8  manifest.  The  altered  layer 
of  granidation  tissue  already  lining  the  walls  of  the 
abscess — the  so-called  pyogenic  membrane  of  the  old 
authors — deprived  of  the  equable  pressiue  of  the  pus 
by  which  its  feeble  circulation  has  been  maintained, 
and  entirely  unequal  to  the  effort  of  reorganization,  dies. 
A  grayish- yellow  surface,  with  dark  red,  almost  black 
patches,  and  hei-e  and  there  slate-colored  gangrenous 
apots,  results,  and  this  yields  a  thin,  serous,  fetid  dis- 
oluu^  containing  much  dead  matter,  but  very  few 
leucocytes. 

With  this  local  failure  of  vitality  the  patient's  gen- 
eral condition  is  in  accord,  all  the  symptoms  indicating 
exhaustion.  Within  a  day  or  two  after  the  opening  of 
the  abfloesa  a  chill  usually  announces  the  inauguration 
of  hectic  fever;  and,  by  the  slow,  wasting  j)rocess  of 
which  this  form  of  fever  is  the  accompaniment,  sooner 
or  later  life  is  brought  to  a  close.     There  are  cases  in 


208 


ABSCESS, 


which  the  free  opening  of  a  large  abscess  is  followed 
at  once  by  chill,  intense  fever,  and  speedy  death.  In 
a  certain  proportion  of  cases  there  is  partial  and  in- 
effectual effort  at  healing.  In  this  event  the  cavity  of 
the  abscess  contracts,  and  continues,  indefinitely,  as  a 
sinus  OT  fistula,  which,  nnder  exceptionally  favorable 
conditions,  sometimes  gets  well. 

In  the  case  of  a  lady  of  forty-five,  whom  I  saw  %vith 
Dr.  Keyes,  a  lumbar  abscess  partially  evacuated  itself 
thri)ugh  the  bronchial  jmssages.  Subsequently,  after 
aspiration,  a  fistula  resulted  externally  in  the  loins,  and 
this,  nnder  the  use  of  stimulating  injections,  got  well  at 
the  end  of  two  years. 

Many  years  ago  an  unhealthy-looking,  emaciated 
boy  was  brought  into  my  wards  at  the  New  York 
Hospital  with  an  enormoTis  abscess  of  the  haunch,  just 
on  the  point  of  bursting,  as  indicated  by  the  thinness 
and  shiny  redness  of  the  skin  at  a  sufficiently  depend- 
ing point.  It  had  apparently  followed  a  fall  some 
months  before.  After  consultation  with  my  colleagne. 
Professor  Markov,  who  was  present,  I  made  a  free  open- 
ing, and,  after  seveml  pints  of  ill-conditioned  pus  had 
been  discharged,  a  bucketful  of  tepid  water  was  gently 
thrown  into  the  cavity  by  means  of  a  Davidson's  syr- 
inge, so  as  to  moderately  distend  it  and  thoroughly 
wash  it  out,  and  then  it  was  allowe<l  to  drain  off.  The 
bt»y  subsequently  recovered  entirely,  with  hardly  a  bad 
symptom. 

In  a  case  like  this,  the  improved  diet  and  nursing 
in  a  comfortable  hospital  ward,  and  the  youth  of  the 
patient,  are  imiiortant  factors  in  promoting  so  favora- 
ble a  result^ — which  was,  nevertheless,  so  exceptionally 
rapid  as  X^^  impress  itself  upon  my  memory. 

1  learned  from  ^fr.  Lister,  when  in  Edinburgh,  that 
he  had  in  several  instances,  by  the  careful  and  thorough 
use  f)f  drainage-tubes  and  antiseptic  dressings,  siic- 
ceedeii  in  radically  curing  psoas  abscess.  He  stjcceeded 
in  keeping  the  pus  sweet-,  and  in  steadily  diminishing 
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as  the  cavity  and  the  sinus  which  succeeded 
slowly  consolidated.  But,  as  he  remarked,  the  treat- 
ment requii-ed  great  care  and  faithful  perseverance  for 
a  long  time,  the  inten-als  of  dressing  being  carefully 
timed  and  the  drainage-tube  judiciously  shortened  as 
consolidation  advanced. 

Abscess  in  certain  localities  presents  peculiar  feat- 
nres  which  influence  its  treatment.  When  developed 
deeply  in  the  throat,  between  the  posterior  wall  of  the 
pharynx  and  the  bodies  of  the  cervical  vertebree,  a  col- 
lection of  pus  may  cause  suffocation  by  pressure  upon 
the  larj-nx  at  its  upper  opening,  or  by  suddenly  burst- 
ing and  filling  its  cavity.  Several  fatal  cases  are  on  rec- 
onl  a«  occurring  in  this  way.  Here  the  ordinary  mode 
of  detecting  fluctuation  by  the  alternating  pressure  of 
two  fingers  can  not  l>e  practiced,  and  ii  post-pharyngeal 
abscess,  which  presents  itself  as  a  soft,  solid  tumor, 
pushing  fonvard  the  posterior  wall  of  the  pharynx,  is 
to  be  distinguished  from  a  soft  cancerous  tumor,  which 
it  simulates,  by  the  resilience  of  fluid  as  felt  by  the  ex- 
tremity of  one  finger,  and  by  making  sufl5ciently  forci- 
ble pressure  to  touch  tlie  surface  of  a  vertebral  body. 
It  should  be  opene«l  as  soon  as  the  diagnosis  is  clear. 

A  similar  danger  attends  peritonsillar  abscess,  or 
qnins3\  which  occurs  so  frequently  in  the  windy  month 
of  March.  It  sometimes  tends  to  point  posteriorly  into 
the  iiharynx,  and  sometimes  in  front,  and  a  point  for 
opening  can  not  always  be  detected.  'VVTien  such  an 
abscess  projects  forward  it  is  judicious  to  make  a  pro- 
visional opening  in  front,  so  as  to  secure  beforehand  an 
easy  route  for  early  discharge,  always  keeping  in  mind 
the  proximity  of  the  internal  carotid  trunk.  Professor 
Agnew  mentions  the  case  of  a  medical  student  in  whom 
"the  abscess  burst  posteriorly,  poured  a  torrent  of  pus 
into  his  tra<'hea,  and,  liefore  assistance  could  be  ren- 
dered, he  was  dead.'' 

I}eep  abscesses  of  the  neck  also  demand  early  open- 
ing, lest  they  gravitate  into  the  cavity  of  the  thorax 

14 


SIO 


MAMMA Rr  ABSCESS. 


and  biirst  into  the  anterior  mediastinum,  as  I  have  wit- 
nessed, or  into  the  cavity  of  the  pleura,  or  threaten  in- 
terference vfith  the  larynx  or  trachea,  Coote  relates  a 
case  in  which  there  was  dyspncDa,  with  numbness  of 
the  amis  and  partial  paralysis  of  the  lower  limbs.  The 
evacuation  of  six  fo  eight  ounces  of  thick  matter  fn)m 
a  deep  abscess  of  the  neck  was  followed  by  relief  to  the 
saffocation  and  slow  i-etum  of  function  to  the  limbs. 
Here,  evidently,  there  was  pressure  at  their  origin  upon 
the  spinal  nerves. 

Mammary  abscess  during  lactation  is  very  common, 
and  a  source  of  great  suffering  to  the  mother  ami  of 
danger  to  the  child.  Its  usual  cause  is  over-distention 
of  the  milk  paasages,  through  difficulty  and  delay  in 
getting  the  infant  to  nurse.  Just  as  soon  as  a  collection 
of  pus  in  the  breast  can  be  certainly  detected  it  should 
be  freely  evacuated,  because  the  extension  of  the  ab- 
scess threatens  more  damage  to  the  organ  than  the 
knife.  Leeching,  to  relieve  pain  in  these  cases,  is  un- 
wise, because  it  is  exhausting  to  the  lying-in  woman, 
and,  in  the  main,  ineffective  ;  and  supporting  the  mam- 
ma by  a  sling  of  buntiag  and  generous  diet  are  espe- 
cially necessary,  applying  pressure  aa  soon  as  it  can  \)e 
borne  and  getting  the  patient  into  the  open  air.  In 
opening  an  abscess  of  the  breast  the  incision  sliould  be 
made  always  on  a  line  radiating  from  the  nipple  aa  a 
center,  to  diminish  the  liability  of  catting  acmss  milk 
ducta  as  well  as  blood-vessels. 

Chronic  abscess  behind  the  breast  has  been  mistaken 
for  malignant  tumor.  It  is  difficult  in  its  management, 
for  sinuses  are  likely  to  remain  after  its  ojiening,  in  con- 
sequence of  the  mobility  of  the  chest-walls  in  breath- 
ing, and  also  of  the  mamma  itself.  Dei)endiug  open- 
ings, carefidly  studied  drainage,  and  support  of  the 
breast  by  adhesive  plaster  strapping,  I  have  found  most 
effective. 

The  necessity  of  early  opening  is  illustrated  by  a 
case  repoiled  by   Dr.  Uaton,   of  the  North  London 
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Hospital  [Lond. *'  Med.Times  and  Gaz.,"  October,  1878.] 
In  this  case  an  abscess  of  the  axilla  in  a  gii-l  burst  into 
the  Inng  of  the  same  side  after  ha\'ing  consolidated  the 
pleonc,  and  pus  was  expectomted.  It  was  subjected 
to  pressure,  and  ultimately  got  well. 

Pelvic  abscess  is  comparatively  rare  in  the  male.  It 
occurs  occasionally  from  perfunition  of  the  acetabulum 
in  hip-joint  disease,  and  still  more  rarely  from  suppu- 
rative inflammation  of  the  sacroiliac  synchondrosis. 

Abscesses  of  the  abdominal  walls  and  in  the  iliac 
fossie  are  sometimes  significant  of  intestinal  disease. 
In  the  right  iliac  region  especially  the  occurrence  of 
abscess  is  suggestive  of  its  possible  origin  in  the  con- 
nective tissue  around  the  head  of  the  caecum  {peri- 
typMifis) — perhaps  of  ulceration  of  the  vermiform  ap- 
pendix from  impaction  with  foreign  material.  Pro- 
fessor Alonzo  Clark  once  showed  at  the  Pathological 
Society  the  apjiendix  of  a  gentleman  noted  as  a  sports- 
man which  was  full  of  bird-shot.  By  watchful  scrutiny 
of  the  local  indications  of  pus  formation  in  this  region, 
and  early  dissection  in  the  direction  of  oedematous 
thickening,  or  possible  deep  fluctuation,  an  abscess  may 
be  prevented  from  bursting  into  the  cavity  of  the  peri- 
tonieam.  I  am  confident  I  have  seen  life  saved  in  this 
way  in  several  instances.  But  pus  may  form  beneath 
the  iliac  fascia,  in  the  iliac  fossa  of  either  side,  gener- 
ally in  robust  subjects,  from  a  violent  strain  ;  at  least 
this  has  been  the  character  of  several  cases  which  I 
Ittve  obsen-ed.  Sub-fascial  iliac  abscess  is  recognized 
by  pain  increased  on  forced  extension  of  the  thigh, 
which  the  patient  keeps  always  semi-flexed,  whether  in 
the  standing  or  recumbent  position,  and  a  tumor  deep  in 
the  iliac  fossa  which  sometimes  projects  below  Pou- 
part's  ligament.  With  these  symptoms,  of  recent  oc- 
currence, it  would  be  right  to  seek  for  ptis  in  the  Uiac 
fossa  by  approaching  it  from  beneath  Poupart's  liga- 
ment in  the  course  of  the  tendon  of  the  iliacus-internus 
muscle,  where  it  is  about  to  join  that  of  l\ie psoas  mag- 
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nils.  By  an  incision  beginning  just  below  Poupart'a 
ligament  and  opposite  to  the  middle  of  its  outer  half, 
and  carried  through  the  fascia  lata,  aided  by  the  finger 
and  a  director,  an  issue  can  be  safely  secured ;  and,  in 
my  experience,  the  i-elief  has  been  immediate  and  satis- 
factory. 

Cases  are  on  record,  where  the  patient  has  survived, 
in  which  intestinal  woims,  and  even  metallic  quick- 
silver which  had  been  swallowed,  have  escaped  through 
the  o^>enings  resulting  from  abdominal  abscesaes. 

I  have  known  ulcerative  pyelitis  to  result  in  a  peri' 
nepliritic  abscess  which  subsequently  traveled  down 
along  the  psoas  muscle  and  presented  itself  beneath 
Poupart's  ligament  at  the  groin.  In  this  case  a  globular 
tumor,  presenting  deep  but  distinct  fluctuation  in  the 
site  of  the  kidney,  was  mistaken  at  one  j)eriod  of  the 
case  for  a  malignant  growth. 

In  a  recent  case  presenting  this  latter  feature,  in  a 
patient  with  excessive  imtabilily  oi  the  bladder  and 
intermitting  passage  of  pus,  I  advised  cutting  down 
upm  the  kidney  in  the  loin,  with  the  view  of  establish- 
ing a  lumbar  fistula,  to  which  the  patient  submitted. 
After  expo{?ing  and  incising  the  kidney  substance, 
wliich  was  done  by  Dr.  Keyes  with  the  cautery  knife 
of  Paquelin,  some  ten  ounces  of  pus  were  obtained. 
Tim  was  not  a  perinephritic  abscess,  but  an  abscess  in 
the  kidney  itself. 

In  a  case  of  perinephritic  abscess  in  a  gentleman 
of  middle  age,  the  collection  of  pus  was  very  large, 
reacliing  beyond  the  median  line  of  the  abdomen  and 
fluctuating  so  distinctly  as  Uy  suggest  imminent  danger 
of  bursting  into  the  peritonfrum.  The  patient  waa 
hectic.  A  slight  prominence  with  deep  fluctuation  was 
detected  in  the  site  of  the  kidney,  posteriorly.  The  as- 
pirator was  employed  at  this  point  three  or  four  times, 
causing  consideiuble  reduction  of  the  abdominal  swell- 
ing, and  then  a  i>ermanent  fistula  was  established,  which 
discharged  freely.    The  patient  was  ultimately  sent  to 
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the  country,  where,  the  fistula  remainiug  open,  he  im- 
proved greatly  in  health. 

In  perineal  abscess  the  probability  of  the  escape 
of  urine  after  its  evacuation,  and,  in  abscess  near  the 
anus,  the  likelihood  of  a  resulting  fistula  in  ano,  should 
always  be  foretold  to  the  patient. 

In  opening  abscesses  of  the  testicle  the  possibility 
of  the  subsequent  protrusion  of  its  secreting  structure 
in  the  form  of  what  is  known  as  fungus  testis  is  to  be 
foreseen.  This  strange-looking  protrusion  is  very  likely 
to  be  mistaken  for  malignant  disease,  and  the  patient 
condemned  to  castration.  But  it  is  usually  curable  by 
the  judicious  treatment  first  recommended  by  Syme,  of 
Edinburgh.^ 


CHAPTER  X. 


SiouB  and  fitttaU. 


I  HAVE  biid  down  the  rule  that  the  incision  by 
which  an  abscess  is  opened  should  l)e  made  as  nearly 
as  possible  at  its  most  depending  point,  so  that  the  pus 
may  have  a  direct  outlet ;  silso  that  the  incision  should 
be  large  enough  to  give  a  free  as  well  as  a  direct  outlet. 
In  an  acute  abscess,  when  these  conditions  are  fulfilled, 
healing  as  a  rule  follows  at  once  by  contact  and  coales- 
cence of  the  recently  formed  healthy  granxilations  by 
which  the  inner  surface  of  its  walls  is  covered.  But 
when  these  conditions  are  not  met,  when  an  abscess  has 
an  outlet  which  is  too  small,  or  situated  at  a  point  of 
its  circumference  which  does  not  allow  its  contents  to 
drain  off  entirely,  then  the  pus  remaining  in  the  cavity 
of  the  abscess  presents  complete  contact  qf  its  lealls, 
and,  to  employ  a  term  in  common  use,  "bagging"  takes 
place,  leading  to  necessity  for  a  second  opening.  En- 
trance of  nir  also  brings  about  decomposition  of  the 
pus,  with  injury  to  the  healthy  character  of  the  granu- 
lations, and  their  ccmsolidation  is  delayed.  The  ca\ity 
of  the  abscess  contracts,  as  it  always  does  in  a  certain 
degree  when  the  tension  of  its  contents  has  been  re- 
moved, from  the  contractile  quality  of  the  granulation 
tissue  lining  its  walls,  but  it  does  not  clo.se  entirely. 
Tlie  portion  that  remains  oixjn,  being  nannw  and  c^iin- 
drical  in  shape,  and  terminating  generally  in  a  some- 
what exjianded  cul-de-sac  containing  the  residu.al  pus, 
constitutes  the  type  of  what  in  surgical  language  is 
called  a  sinus.    The  term  fistula^  which  is  used  indif- 
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ferently  with  sinus,  rather  conveys  the  idea  of  a.  pipe, 
open  at  both  ends. 

Thus,  a  fistiila  in  ano,  taking  its  origin  in  an  abscess 
which  has  formed  in  the  ischio-rectal  fossa  beside  the 
bowel,  opening  first  externally  throngh  the  skin,  and 
afterward  ulcerating  into  the  gut,  is  at  first  a  sinus,  but, 
after  the  second  opening,  it  becomes  a  typical  fistula. 
The  true  fistula  presents  a  generally  cylindrical  shape, 
and  it  not  only  has  an  external  opening,  but  communi- 
cates by  its  other  extremity  with  some  internal  cavity 
of  the  body. 

There  is  hardly  an  organ  or  cavity  of  the  body,  the 
brain  not  excepted,  which  has  not  been  the  seat  of  sinus 
or  fistula,  as  a  consequence  of  wound,  slough,  or  ab- 
scess. Bayonet  thrusts,  stabs,  and  bullet  wounds  fre- 
quently produce  tliem  ;  and  so  also  when  pieces  of 
clothing  and  other  foreign  materials  have  been  carried 
into  the  interior  of  the  bo<iy  by  gunshot  projectiles. 
When  thus  caused,  it  is  easy  to  conceive  how  a  long 
sinus  may  traverse  fat,  muscle,  and  aponeurosis,  in- 
volving strata  of  different  tissues  in  its  course. 

The  causes  which  interfere  Avith  the  consolidation 
of  an  ischio-rectal  abscess  illustrate  the  mechanism  by 
which  sinuses  form  and  are  kept  up.  The  constant 
motion  to  which  the  part  is  subjected  by  the  restless 
action  of  the  neighboring  sphincter  muscles,  and  the 
constantly  varying  volume  of  the  gut,  prevent  the  qui- 
escence necessary  to  iusun^i  healing.  When  a  complete 
anal  fistula  has  formed,  with  an  int^^mal  as  well  as  an 
external  oi>ening,  another  cause  comes  in  play  that 
keeps  the  canal  from  healing:  namely,  the  passage 
throngh  it  of  gas  and  other  irritating  matters  from  the 
bowel. 

Sinuses  are  very  apt  to  follow  deep  suppuration  in 
the  palm  of  the  hand,  buboes  of  the  groins  and  axilla;, 
and  abscesses  below  the  lower  jaw  and  in  the  neck,  in 
ronseiinence  of  the  greater  mobility  of  the  parts  in 
these  regions. 
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Again,  an  abscess  may  have  destroyed  so  much  con- 
nective and  vascular  tissue  before  discharging  as  to 
leave  a  cavity  the  walls  of  which  can  not  be  readily 
brought  into  contact  for  the  purpose  of  union,  or  in 
which,  if  they  should  approximate,  there  would  be 
lack  of  vessels  to  furnish  reparative  mat.erial.  Here  a ' 
sinus  would  follow  m  default  of  power  to  heal. 

It  is  apparent,  then,  from  wlmt  has  been  learned 
from  experience,  that  the  formation  of  a  sinus  or  fis- 
tula after  an  abscess  is  a  consequence,  almost  invaria- 
bly, of  hindrances  which  are  interposed  to  the  jirompt 
healing  of  the  abscess  :  namely,  of  incomplete?  discharge 
of  its  contents,  of  the  presence  of  mechanical  and 
chemical  irritation  in  the  form  of  constant  motion  or 
contact  of  acrid  matters,  or  of  faulty  conditions  in  the 
approximation  of  its  walla,  and  of  adeqtiate  blood-sup- 
ply for  healing. 

All  these  hindrances  exist  in  still  greater  degree' 
after  chronic  or  cold  abscess,  without  including  the 
lack  of  constitutional  vigor  that  co-exists  with  these 
affections.     Thus  they  explain  the  generally  unsatisfaoJ 
tory  treatment  of  the  sinuses  following  psoas  abscess.' 
Here  there  is  some  pre-existing  cause  antedating  the 
formation  of  the  abscess  which  has  prevented  its  heal- 
ing, such  as  diseased  bone,  or  the  presence  of  tubercu- 
lar matter ;  and  these  obstacles  to  healing  must  be  re- 
moved or  modified  before  the  sinus  can  be  cured. 

The  term  fistula  carries  with  it,  as  I  have  said,  the 
idea  of  a  canal  by  which  some  internal  cavity  has  been 
brought  into  unnatui-al  communication  with  the  open 
air,  or  with  another  cavity  of  the  body,  as  a  result,  not 
only  of  unhealed  abscess  or  its  progressive  ulceration, 
but  also  of  gangrene^  of  slougliing  of  tissue,  or  of  a 
wound. 

I  had  a  case  not  long  ago  in  which  a  patient  witli 
chronic  dise^ise  of  the  bladder  began  suddenly  to  pass 
seeds  of  fruit  and  particles  ftf  umligested  l)eef  in  his 
urine.    The  explanation  of  this  unusual  symptom  was 
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subsequently  found  in  the  discovery  that  an  abscess 
had  formed  in  the  walls  of  the  bladder,  which,  becom- 
ing adherent  to  a  neighl)oiing  coil  of  intestine,  had  dls- 
chai^ged  itself  into  the  bowel.  The  constantly  changing 
volume  of  both  viscera  prevented  healing,  and  a  fistu- 
lous communication  between  bladder  and  intestine  was 
the  result. 

Vesico-vaginal  fistula^  for  which  our  countryman, 
Marion  Sims,  first  discovered  a  successful  mode  of  treat- 
ment, is  most  commonly  the  result  of  sloughing  from 
prolonged  pressure  of  the  child's  head  against  the 
pnbes  during  labor. 

Gangrenous  stomatitis  of  children  is  liable  to  jierfo- 
rate  the  cheek  and  leave  a  permanent  fistulous  opening. 

The  famous  case  of  gastric  fistula  in  .^Uexis  St.  Mar- 
tin, the  Canadian  voyageur,  by  means  of  which  we  have 
been  taught  so  much  concerning  the  physiology  of  di- 
gestion by  the  experiments  of  Dr.  Beaumont,  of  the 
U.  S.  Army,  was  the  consequence  of  a  gunshot  wound 
of  the  abdomen.  I  saw  and  examined  this  man  at  the 
New  York  Hospital  somewhere  alK)ut  1850.  He  was  in 
the  hands  of  a  speculator,  who  proposed  to  take  him  to 
Europe  for  exhibition.  I  observed  that  the  somewhat 
inverted  edges  of  the  thickened  and  puckered  skin  of 
the  epig:istrium  at  the  margin  of  the  fistula  leading 
into  the  cavity  of  the  stomach,  which  was  about  an 
inch  in  diameter,  were  united  to  the  gastric  mucous 
membrane  by  a  narrow  line  of  cicatrix.  In  this  case, 
therefore,  there  was  simply  a  fistulous  opening  ;  hard- 
ly a  canal. 

A  similar  condition  of  c(»mi»lete  cicatrization  often 
exists  in  the  roof  of  the  mouth  aft>'r  the  ravages  of 
tertiary  syphilis,  and  in  the  majority  of  cases  of  vesico- 
vaginal fistula. 

Woun<l3  of  the  face  involving  the  duct  of  the  paro- 
tid gland  are  liable  to  be  prevented  from  healing  by  the 
escape  of  8:iliva  externally,  and  the  condition  called 
aali oar y  fistula  results,  in  which  the  patient's  clotliing 
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is  kept  constantly  soiled  and  offensive  by  the  ovei 
of  the  parotid  secretion. 

Nephritic  abscess  discharging  in  the  loins  is  liable  to 
leave  a  fistula,  kept  up  by  the  constant  discharge  of  pus 
and  mine.  In  a  case  of  tliis  kind,  in  a  member  of  onr 
profession  in  this  city,  quite  a  number  of  renal  calculi 
escaped  spontaneously,  or  were  extracted  through  the 
fistulous  passage,  during  successive  years. 

Perineal  fistula  is  a  common  example  of  a  mitu- 
ral  duct  or  «jutlet  communicating  abnormally  with  the 
outer  air.  Here  the  original  cause  both  of  the  fistula 
and  also  of  its  failure  to  heal — obstruction  of  the  ure- 
thra by  stricture — is  illustrated  by  clinical  exi)erience. 
When  the  normal  caliber  of  the  urethra  is  restored  by 
treatment,  perineal  J! stula,  as  a  rule,  loill  heal  spon- 
taneously.  This  is  true  of  all  fistulse  connectetl  with' 
ducts  or  outlets ;  eveiy  obstruction  must  he  removed, 
so  that  the  natural  passage  is  rendered  as  free  and  di- 
rect as  it  is  normally  before  the  fistula  can  be  exi)ected 
to  close.  The  treatment  of  fistula  lacrymalis  furnishes 
another  example. 

Fistula  may  exist  from  birth,  as  a  consequence  of  ar- 
rest of  fetal  development.  I  have  seen  communication 
with  the  theca  vertebralis  in  spina  bifida ;  and  once,  in 
a  young  girl,  the  permanent  fistulous  ojiening  of  a  lym- 
phatic trunk  on  the  side  of  the  neck  which  distilled  a 
clear  fluid.  Congenital  fistulre  in  the  median  line  of  the 
neck  result  from  failure  of  union  of  the  branchiw  in 
the  embryo ;  and  the  urachus  sometimes  remains  pat«>nt 
at  the  navel. 

Art  has  imitated  nature  in  creating  artificial  fistula),  j 
not  only  as  in  the  gastric,  biliary,  and  other  fistul/©^ 
made  by  phj'siologists  in  the  lower  animals  to  illustrate 
function  by  exjieriment,  but  also  in  surgical  operatif>n3 
for  the  relief  of  di.sease.  As  examples  I  may  menfioa' 
tracheotomy  for  laryngeal  obstniction ;  artificial  anus 
in  the  loin  or  groin  for  obstruction  of  the  rectum ;  the 
establishment  of  a  permanent  su])ra-pubic  tiittula  for 
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retention  of  nrine  from  enlarged  prostate ;  and,  quite 
recently,  the  new  operation  of  gastrostomy.  This  con- 
sists in  making  a  gastric  fistula,  like  that  of  Alexis  St. 
Martin,  in  cases  of  incurable  stricture  or  impassable  ob- 
struction of  the  a?soj)hagus ;  and  this  operation  has  in 
several  instances  succeeded  in  saving  life. 

Dr.  Emmet  tells  me  he  has  cured  cystitis  in  the  fe- 
male by  cutting  through  the  roof  of  the  vagina  into  the 
base  of  the  bladder,  and  thus,  by  an  artificial  fistula, 
placing  the  cavity  of  the  bladder  for  a  time  entirely 
at  rest.  When  by  this  measure  the  catarrhal  inflamma- 
tion of  its  mucous  membrane  had  got  well,  the  fistulous 
opening  was  closed  by  the  usual  operation  for  vesico- 
raginal  fistula. 

It  is  evident  from  these  examples — wldch  I  have  in- 
troduced in  order  to  render  you  familiar  with  the  va- 
rious forms  and  different  causes  of  these  surgical  affec- 
tions— that  sinus,  or  fistula,  when  not  congenital,  is  al^ 
lenys  a  conseque-nce  of  same  otJier  lesion,  never  taking 
its  origin  as  such  from  the  onsets 

It  also  necessarily  involves  the  element  of  chro- 
nicity — i.  e.,  the  disease  is  not  fairly  established  until 
some  time  has  elapsed  since  the  original  lesion,  whether 
absces.«i,  wdund,  or  slough,  during  which  time  the  effort 
to  repair  this  lesion  has  ]>roved  ineflScient  and  has 
exhausted  itself.  It  is  necessaiy  clearly  to  conceive 
this  idea  of  chronicity  in  order  to  comprehend  the 
anatomical  changes  in  the  tissues  which  constitute  the 
walls  of  a  sinus  or  fistula  as  they  appear  when  exam- 
ined by  the  unaided  eye  or  with  the  microscope.  The 
naturf*  of  these  morbid  changes  I  wUl  shortly  describe. 

MeanwhUe,  I  will  ask  you  to  observe  that  the  ex- 
ternal orifice  of  a  sinus,  or  both  orifices  of  a  fistula, 
are  usmilly  smaller  than  the  interior  of  the  canal.  Not 
infrequently,  indeed,  an  external  orifice  heals  over  en- 
tirely with  a  superficial  filmy  cicatrix,  to  be  brt)ken 
through  when  enough  discharge  accumulates  behind  it. 
This  illustrates  again  the  superior  influence  of  the  epi- 
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dennic  cells  in  atimnlating  cicatrization  ;  the  orifice  at 
the  integii mental  surface  shows  a  much  stronger  dis-] 
position  to  heal  than  the  walls  of  the  sinus  within. 

The  orifice  of  a  sinus  is  usually  depressed  as  well  as 
contracted ;  but  it  is  not  a  rare  exception,  however,  for 
the  outlet  of  a  fistula  to  exhibit  a  sprourinp:  mass  of 
exuberant  granulati<jns  which  mask  the  o^^ening.  This 
latter  ai>pearance  is  commonly  the  case  with  sinuses  I 
leading  to  deaci  bone.  It  tells  of  fomiative  energy  still 
at  liand  for  healing,  if  there  were  no  hindrance  pres- 
ent. 

The  internal  orifice  of  a  fistula  in  ano  can  sometimes 
be  distinguished  by  the  finger,  in  its  usual  situation 
just  above  the  si>hincter,  by  the  pre.sence  of  a  little  soft, 
pouting  mass  of  granulations,  but  more  frequently  by 
a  sensibly  depressed  circular  spot.  When  situated  in 
the  center  of  a  cicatrix,  as  it  often  Is,  the  orifice  of  a  fis- 
tula presents  thin,  shaqHy  cat,  and  gaping  edges.  Theroi 
is  not  infrequently  a  plurality  of  fistulous  orifices  ex- 
ternally, with  but  one  internal  opening.  In  both  peri- 
neal and  anal  fistula  several  openings  often  exist  within 
a  limited  area ;  in  old  and  grave  cases,  indeed,  they 
cover  a  larger  area ;  in  one  case  I  counted  no  less  than 
eleven. 

The.se  multiple  orifices  occur  in  this  way :  The  in- 
terior of  the  sinus  or  fistula  may  be  irregular  in  direc- 
tion as  well  as  in  shape ;  it  often  deviates  and  l^ends 
suddenly  and  circuitously,  exjjanding  at  one  point  and 
contracting  at  another,  as  it  passes  through  different 
tissues  ;  the  ilischarge  accumulates  at  an  angle  or  b^ 
hind  a  constriction,  bursts  through  the  walls  of  the 
tract,  forming  a  new  abscess  and  another  spontaneous 
outlet.  This  process  Ls  liable  to  indefinite  rej^etition, 
especially  where  the  discharge  through  the  fistula  is 
exi>osed  to  contamination  by  urine  or  fjeces,  or  where 
the  constitution  of  the  patient  is  weak  and  unhealthy. 

Fistula  may  branch  by  a  similar  process,  and  lateral 
prolongation^,  when  formed,  may  tenninate  in  blind 
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expansions  or  diverticula,  which  may  or  may  not  open 
externally. 

Ordiniirily,  when  an  eflfort  to  repair  the  opening  left 
by  an  abscess,  wound,  or  slough,  thi-ough  hindrance  or 
obstructing  causes,  has  failed,  there  is,  nevertheless,  a 
proJjcinged  effort  at  healing  kejd  up  in  tfjyite  of  the 
hindrances,  esi)ecially  where  the  patient  is  vigorous. 
Hence  a  probe  introduced  into  a  sinus  enc-ounters  gi'anu- 
lations  which  bleed  readily.  When  a  long  time  has 
elapsed,  the  granulations  may  be  less  vascular,  and  the 
walla  of  the  sinus  will  be  found  somewhat  more  smooth 
and  dense ;  still  later,  a  sensation  may  l)e  communicated 
to  the  probe,  as  though  it  were  being  passed  through  an 
almost  cartilaginous  tube.  In  old  sinuses  of  bone  their 
walls  may  even  become  eburnated. 

It  is  generally  stated  concerning  old  sinuses  and  fis- 
tnlffi  that  they  are  lined  by  a  membrane — the  pyogenic 
membrane,  in  fact,  of  which  I  have  ali-eady  disputed 
the  existence.  In  this  case  it  will  be  found,  on  careful 
scrutiny,  to  consist  of  a  layer  of  shriveled  and  degen- 
erated granulations,  with  some  capillaries,  and,  at  some 
points,  a  smoothness  suggestive  of  the  formation  of 
connet^tive  or  cicatricial  tissue  ;  in  short,  it  is  cicatricial 
tissue  arrested  in  its  evolution.  In  this  condition  the 
lining  of  the  sinus  may  linger  indefinitely,  awaiting, 
apjMirently,  an  opportunity  of  renewing  its  original 
purpose,  and  discharging  meanwhile  a  tliin,  poor 
quality  r»f  pua.  In  certain  cases,  where  a  fistulous  tract 
is  very  short,  absolute  cicatriaition  of  its  surface- walls 
does  take  place,  as  I  have  said  already,  and  there  is  no 
further  secretion  of  pus  from  them.  The  track  of  a  se- 
ton  or  of  a  suture  occasionally  heals  completely  in  this 
way — just  as  the  perforation  through  the  lobe  of  the 
ear  heals  over  an  ear-ring. 

But,  ordinarily,  the  internal  surface-walls  of  a  fis- 
tola  remain  raw,  red,  and  velvety.  The  somewhat  con- 
densed connective  tissue  upon  which  this  membrane- 
like  layer  of   partially  abortive  material  reposes,  ot 
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which  it  forms  the  surface  and  with  which  it  ia  con- 
tiaiious.  has  its  meshes  distended  with  the  germs  of 
leucocytes,  and  its  capillaries  still  gorged  by  an  in- 
creased amount  of  blood.  It  constitutes  the  basis  of 
supply  for  the  anticipated  growth  of  granulation  tissue 
by  which  the  original  cavity  left  by  the  al>sce88  or 
slough  would  have  been  obliterated  biU  for  the  hin^ 
d ranees  2cJiich  put  a  stop  to  the  healing  ^^rocej*. 

The  progress  of  repair,  or  of  "constructive  inflam- 
mation," as  a  German  writer  has  lately  called  this  pro- 
cess, having  been  thus  arrested,  when  a  sinus  forms,  the 
phenomena  by  which  it  is  attended  gradually  subside ; 
but  they  do  not  disappear.  The  paia,  heat,  and  red- 
ness, when  present  (in  a  cold  abscess  they  are  not  pres- 
ent— at  least  externally),  diminish  in  a  degree ;  but  the 
part  does  not  become  either  entirely  cool  or  absolutely 
painless.  Nor  di^s  the  tnrgescence,  or  swelling,  melt 
away,  but  it  shrinks  and  becomes  more  dense.  The 
distended  capillaries  remain  still  too  large,  but  the  cur- 
rent of  blood  tlirough  them  has  lost  its  increased  im- 
]>nl9e;  it  Is  slow,  even  sluggish.  Cell  germination 
after  a  time  is  suspended,  and  the  new  cells,  already 
formed,  develop — some  of  them  irregularly  and  imper- 
fectly— into  connective-tissue  cells,  which,  as  they  lose 
their  moisture,  cause  shrinking  and  increasing  density 
of  the  resulting  mass  ;  others  undergo  fatty  infiltration, 
and  others  again  degenerate  into  pus-cells.  ThU  iMl 
•what  the  microscope  shows  u^  in  examining  section*  qf^ 
the  hardy  grizzly  material  which  surrounds  a  fistula 
in  perinccoy  and  which  resembles  in  some  of  its  sispects 
what  we  call  a  sarcomatous  tumor.  (Comil  and  Ran- 
vier,  op.  cii.,  p.  453.)  The  Germans  would  call  it  a 
iieopla.sm ;  and  so  in  fact  it  is. 

Tims  the  tissues  around  a  sinus  or  fistula,  or  a  group 
of  fistulw,  of  any  duration,  tend  to  become  still  more 
dense  and  solid  as  the  unnatunil  tracts  become  estab- 
lished and  acquire  age.     This  series  of  changes,  as  I, 
have  described  them,  means  sunply  arrest  of  pro^ 
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in  the  process  of  repair  by  the  caases  which  consti- 
tute hindrances  to  healing — which  nature's  resources 
are  unable  to  surmount.  Some  of  these  hindrances 
have  been  detailed  ;  others  have  yet  to  he  understood 
if  we  are  to  treat  disease  successfully,  for  by  remov- 
ing them  the  surgeon  may  aid  nature  to  accomplish 
a  cure. 

These  changes  are  significant  of  interrupted  purpose, 
of  forces  the  action  of  which  has  been  suspended  ;  but 
the  materials  are  still  at  hand  for  a  new  reparative  ef- 
fort, if  favorable  conditions  present  themselves. 

In  short,  gentlemen,  the  phenomena  I  have  been  de- 
scribing to  you  comprise  about  all  that  is  certainly 
known  of  the  condition  usually  called  *^  chronic  injlmn- 
VKition  "  ;  all  that  is  knnwn  of  the  textural  changes  by 
which  chronic  intiamniation  is  characterizetl,  and  of 
tlieir  significance.  If  you  examine  the  thickened  tis- 
sues in  a  chronic  j<^>iiit  disease,  in  an  eczema  of  long 
standing,  around  an  old  ulcer,  in  granular  eyelids,  or 
around  a  sinus  or  fistula  of  any  duration,  you  AviU  find 
identical  histological  changes,  always  pxvsenting  the 
same  character  and  meaui  iig.  T?iey  const  it  nte  eci<Unces 
qf  an  effort  to  heal  a  breach  of  tissue  by  development 
qf  embryonic  substance — which  effort  has  been  balked 
of  its  purpose  and  is  held  in  abeyance. 

I  have  brought  before  you  certain  details  of  the 
patht)lt)gy  of  sinus  and  fistula,  in  connection  with  their 
causes,  because  they  explain  fuUy  the  principles  of  the 
successful  surgical  treatment  of  these  troublesome  af- 
fections. The  general  indications  for  the  treatment 
of  sinus  and  fistula  comprise,  first,  removal  of  the  cause 
that  is  keeping  up  the  disease,  and,  second,  renewal 
of  the  arrested  effort  at  healing,  with  means,  of  course, 
for  improvement  of  the  general  health  when  required. 

The  local  remedies  which  have  proved  successful  in 
the  treatment  of  sinus — from  injections  of  aromatic  wine 
to  laying  open  a  sinus  with  the  bistoury  and  director, 
and  dressing  it  from  the  bottom — all  are  designed  to 
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fulfill  the  last  indication ;  they  act  by  arousing  the  parta 
that  form  the  walls  of  the  sinus  from  the  i»assive,  dor- 
mant condition  we  have  just  recognized,  and  by  bring- 
ing back  the  active  stage  of  repair — the  stage  char- 
acterized by  rapid  cell-growth  and  creamy  pus  which 
leads  to  prompt  and  permanent  healing. 

In  treatment,  the  possibiUty  of  removing  a  cattle 
wltick  is  keeping  up  the  Jistula  or  sinus,  hy  prevent- 
ting  its  healing,  is  the  liret  question  to  be  decidetl. 
Two  citses,  which  I  i-emember  with  gi-eat  satisfaction, 
occurred  in  officers  during  the  late  war,  who  came  to  the 
city  disabled  by  sinuses  following  gunshot  wounds : 
in  one  case  leading  down  from  the  groin  to  the  im- 
mediate proximity  of  the  hip  joint,  in  the  other  ex- 
tending from  the  popliteal  space  to  the  knee  joint  from 
behind.  In  both  cases  I  succeeded  in  getting  the  pecu- 
liar leaden  mark  upon  the  rough  porcelain  head  of 
Nelaton's  bullet-probe,  enlarged  the  sinuses — mainly  by 
boring  with  the  finger  rather  than  by  using  the  knife — 
and  thus  gained  access  to  the  balls  and  extracted  them. 
In  the  first  case  the  patient  was  kept  lying  on  his  face  j 
for  a  week,  and  the  sinus  healed  without  any  oth( 
remedy.  The  second  case  recovered  almost  as  promptly, 
without  any  serious  trouble  in  the  joint. 

Pieces  of  cloth  keeping  up  di-scharge  from  the  track 
of  a  bullet  are  not  so  easy  to  detect  and  extract.  When 
both  ends  of  the  track  are  open,  if  one  of  them  has  been, 
closed  bj'  mechanical  pressure,  the  pus  which  then  col- 
lects hn.s  been  known  to  float  the  oflfending  body  out  at 
the  other  end  of  the  fistula. 

The  sinus  below  the  base  of  the  jaw,  known  popu- 
larly as  "tooth-evil,"  I  have  always  found  to  get  well 
ns  80<»n  as  thedea<l  tooth,  or  any  necrosed  bone  which 
had  cause«l  the  original  abscess,  was  fairly  removed. 

Wlien  bagging  of  pus  prevents  healing,  if  the  skillful 
use  of  compresses  has  failetl  to  bring  about  consolida- 
tion of  the  opposed  surfaces,  then  a  counter-opening  at 
the  most  dependent  point  must  be  made  without  delay.] 
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Sinuses  leading  to  dead  bone,  the  result  of  acuto 
necrosis,  indicate  the  necessity  of  an  operation  for  re- 
moval of  the  sequestrum.  A  favorite  localitj-  for  these 
sinuses  is  the  lower  third  of  the  thigh ;  and  the  opera- 
tion always  required  for  the  removal  of  the  dead  bone 
in  these  oases  is  too  often  unnecessarily  defeiTed.  The 
idea  is  held  that  there  is  no  reason  for  haste,  and  that 
nature  may  possibly  effect  a  cure.  But  this  idea  is 
false,  as  the  following  case  will  prove  :  A  medical  stu- 
dent attending  at  one  of  our  city  schools,  not  many 
years  since,  had  one  of  these  sinuses  opening  at  the  in- 
side of  the  thigh  at  its  lower  third,  the  result  of  acute 
necrosis  in  childhood.  A  sharp  spicula,  which  had  be- 
come detached  from  the  mass  of  dead  bone,  worked  its 
way  through  the  coats  of  the  poiliteal  artery  and  gave 
rise  to  arterial  haemorrhage  from  the  sinus,  which  per- 
sisted until  it  was  thought  necessary,  ultimately,  to 
amputate  the  thigh ;  and  the  operation  was  followed  by 
death.  \^e  may  learn  from  the  sad  issue  of  this  case 
the  danger  of  neglecting  such  sinuses. 

In  another  case  npon  which  I  operated  a  traveling 
sequestrum  had  invaded  the  neighborhood  of  the  knee 
joint ;  by  its  removal  the  joint  was  happily  saved  from 
serious  consequences. 

I  feel  it  to  be  a  duty,  therefore,  to  advise  an  early 
operation  in  these  cases  of  sinus  kept  up  by  dead  bone, 
for  nature  does  not  cure  them  ;  but  judicious  surgery, 
in  my  experience,  has  rarely  if  ever  failed. 

Tappiug  a  sinus  at  its  source,  when  this  is  acce.ssible, 
and  removing  its  cause,  or,  if  not  removable,  establish- 
ing a  direct  outlet  for  the  discharge  where  this  can  be 
advantageously  done,  would  prevent  burrowing  fi'om 
gravity,  and  permit  the  remainder  of  the  sinus  to  heal. 

Of  local  means  to  excite  reparative  action  in  a  fistula, 
the  best  are  the  injection  of  alcohol  in  some  of  its  forms, 
iodine  solutions  or  tincture,  the  salts  of  copper,  nitrate 
of  silver — the  latter  sometimes  conveniently  applied  by 
anning  a  probe  with  the  fused  salt — the  galvano-cautery, 
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the  actual  cautery.  But,  where  it  can  be  safely  dc 
the  incision  of  the  fistulous  tracts  throughout  their 
whole  extent  by  means  of  a  director  and  a  curced 
bistoury,  and  filling  tJtem  lightly  with  lint,  so  as  to 
secure  healing  from  the  bottom^  is  the  surest  mode  of 
cure. 

In  a  sinus  of  ixay  importance  this  should  be  under- 
taken as  a  formal  and  necessary  surgical  operation,  as, 
for  example,  in  a  case  in  which  the  usefulness  of  a  hand 
is  involved,  from  sinuses  of  the  palm,  which  are  not 
very  rare.  Here,  after  caref id  study  of  the  anatomy  of 
the  region,  the  patient  should  be  etherized  and  the  si- 
nuses explored,  so  that  the  parts  necessary  to  be  divided 
may  be  deliberately  determined  upon.  Then,  substitu- 
ting the  director  for  the  probe,  slit  up  the  parts  upon  it 
thoroughly.  If  arteries  are  likely  to  be  involved,  pre- 
viously apply  a  tourniquet  or  an  Esmarch's  bandage, 
and  be  prepared  to  tie  the  vessels  afterward.  A  hand- 
splint  cut  to  fit  the  fingeraand  applied  on  the  back  of  the 
hand  will  place  the  part  at  rest,  and  prevent  any  undue 
contraction  during  healing.  TJie  object  of  this  opera- 
tion is  to  get  to  the  ends  of  all  blind  passages  and  start 
them  a-healing  from  the  bottom,  and  to  permit  no  stag- 
nation of  purulent  discharge  at  any  point.  I  have 
been  in  the  habit  of  applying  pure  balsam  of  Pern  to 
these  wounds,  and  then  tilling  them  in  with  picked  lint 
or  absorbent  cotton.  At  the  end  of  three  days,  or  there- 
about, a  large  warm  poultice  should  be  applied  over 
night  to  bring  away  the  dressings,  or  the  whole  fore- 
arm and  hand  soaked  for  some  hours  in  a  bath  of  warm 
carbolized  water.  As  a  result,  you  will  probably  wit- 
ness a  luxuriant  crop  of  active  and  healthy  granula- 
tions. 

A  prolonged  local  tepid  bath  has  an  excellent  effect 
upon  parts  in  wJiich  it  is  desired  to  promote  granula- 
tion. When  any  poisonous  element  or  unhealthy  fea- 
tures are  present  in  an  inflamed  part,  the  addition  of 
carbolic  acid  in  small  amount — say  one  pai't  in  forty— is 
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likely  to  do  good.  If  the  acid  solution  should  be  used 
too  strong,  the  peculiar  poisonous  effects  of  this  drug 
might  possibly  result  from  its  absorption. 

A  miaute  tistula  occasionally  forms  on  the  palmar 
surface  of  a  finger,  following  a  wound,  and  communica- 
ting: with  the  sheath  of  the  flexor  tendons.  It  presents 
irstlf  as  a  little  blood-colored,  spherical  tumor,  which  is 
nothing  more  than  a  mass  of  granulations.  When  these 
are  swept  away  a  very  minute  opening  can  be  detected 
like  the  orifice  of  a  tear-duct.  Cauterization  with  a 
delicate  armed  probe  or  wire  I  have  found  an  efficient 
remedy. 

There  is  rarely  any  difficulty  about  the  diagnosis  qf 
a  fistula  or  sinus  unless  it  arises  from  the  excessive 
minuteness  or  temporary  healing  of  its  orifice.  The 
latter  is  a  common  occurrence.  Whenever  an  unex- 
pected amount  of  pus  or  other  discharge  can  be  pressed 
out  of  an  opening  disproiwrtionally  small,  the  existence 
of  a  sinus  is  to  be  suspected ;  but  to  determine  its  ex- 
act route  and  reach  its  source  is  not  always  so  easy  a 
task. 

In  fistula  in  ano  the  escape  of  gas  or  fecal  matter 
is  final  evidence  of  its  completeness — i.  e.,  that  it  opens 
into  the  cavity  of  the  bowel  by  its  internal  orifice. 
Sometimes  the  injection  of  milk  into  a  fistula,  while 
the  interior  of  the  rectum  is  kept  in  view  by  means  of 
a  speculum,  will  demonstrate  the  existence  of  an  in- 
ternal opening.  In  obscure  cases  and  in  larger  sinuses 
the  use  of  an  anesthetic,  and  the  skillful  management 
of  a  bent  probe,  a  bullet-probe,  or  a  bougie  or  catheter, 
will  secure  all  the  information  attainable. 

In  the  troublesome  fistula  which  is  likely  to  follow 
9iij)puration  of  a  steatomatous  tumor  it  is  wiser  to  re- 
move the  cyst ;  and  in  fistula  leading  into  the  cavity  of 
a  bursa  the  same  course  is  to  be  pursued,  if  its  walls  are 
dense,  although  in  recent  cases,  with  thin  walls,  injec- 
tions of  tincture  of  iodine,  or  laying  open  the  cavity  and 
dressing  it  from  the  bottom,  may  effect  a  cure. 
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Finally,  a  plastic  operation  is  sometimes  reqni 
for  the  cure  of  a  fistula,  especially  where  there  has  beei 
loss  of  substance  by  sloughing :  and  in  parotid  listula 
opening  externally  on  the  cheek,  which  can  only  be 
cured  in  this  way. 

In  the  case  of  an  officer  of  the  army,  who  had  been 
shot  through  the  mouth  and  who  was  left  with  an  open- 
ing on  the  cheek  through  whirh  the  duct  of  Steno  waa 
more  or  less  constantly  distilling  saliva  diifctly  from 
the  parotid,  I  succeeded  in  curing  his  very  offensive  in- 
firmity by  the  following  ojieration:  In  the  first  place  I 
circumscribed  the  orifice  of  the  fistula  by  two  ellipti<'al 
incisions  carried  comjdetely  through  the  thickness  of 
the  cheek,  and,  detaching  the  mass  thus  isolated  (except 
from  the  duct),  passed  a  thread  of  siver  wire  through  it, 
pushed  the  mass  thus  transfixed,  tt)gether  with  the  sil- 
ver wire,  through  the  hole  I  had  made,  into  the  cavity 
of  the  mouth,  brought  the  ends  of  the  wire  out  l>etween 
the  lips,  and  fastened  them  to  a  tooth.  The  duct  being 
thus  compelled  to  discharge  its  s:diva  into  the  cavity  of 
the  mouth,  I  proceeded  in  the  next  place  accurately  to 
close  the  elliptical  wound  in  the  cheek  by  means  of 
metallic  sutures,  in  which  I  was  skillfully  aided  by  Dr. 
Emmet.  The  wound  united  thoroughly  ;  the  silver  wire 
was  removed  from  the  end  of  the  duct,  and  the  latter 
was  left  to  take  care  of  itself,  which  it  did  satisfac- 
torily. 
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Punctured  and  penetrating  woands. 

After  the  systematic  classification  of  wounds  which 
I  placed  before  yon  at  the  beginning  of  the  course,  we 
proceeded  to  the  study  of  incised  wounds,  and,  for  ob- 
vious reasons,  we  took  up  the  suject  of  hffimorrhage, 
and  still  later  the  wider  topic  of  the  general  Tnode  of 
healing  wounds — fke  process  of  repair.  These  impor- 
tant subjects  were  considered  in  connection  vnth  incised 
woands,  because  the  latter  are  more  common  and  famil- 
iar to  us,  occurring  as  they  do  in  all  the  cutting  opera- 
tions of  surgery.  The  study  of  pus  followed,  necessa- 
rily, and  afterward,  in  natural  order,  that  of  abscess  and 
its  sequela — sinus  and  fistula. 

We  are  now  in  a  position  to  take  up  more  advanta- 
geously the  next  subject  in  this  classification,  namely, 
punctured  and  penetrating  wounds. 

I  hare  placed  the  consideration  of  punctured  wounds 
after  abscess,  be<:'atise,  if  we  exclude  for  the  moment 
those  lesions  properly  designated  in  works  on  surgery 
as  penetrating  wounds,  inasmuch  aa  they  enter  the 
great  cavities  and  involve  internal  organs,  abscess  will 
remain  aa  the  most  common,  if  not  the  most  serious,  of 
all  the  local  complications  liable  to  follow  simple  punc- 
tures. 

These  latter,  properly  distinguished  as  smooth  or 
simple  punctures,  made  by  small,  sharp,  smooth  instru- 
ments, usually  heal  kindly  and  promptly,  the  piercing 
of  our  tissues  by  such  instruments  not  l>t'ing,  as  a  nile, 
seriously  resented.   We  have  learned  from  the  Japanese 
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that  the  fine,  slender  needles  they  employ  in  the  opera- 
tion of  amtpuncture  can  be  introduced  into  all  parts  of 
the  body  with  safety,  even  through  large  nerves  and 
arteries.  Hysterical  women  often  swallow  needles, 
which  travel  harmlessly  throughout  their  bodies,  caus- 
ing only  lazy  suppuration,  exceptionally,  as  they  ap- 
proach the  surface.  The  needles  constantly  in  use  for 
surgical  explorations,  for  sutures,  for  subcutaneous  in- 
jections, in  aspiration,  as  cataract-needles,  and  as  tro- 
cars, as  a  iTile  make  entirely  harmless  wounds. 

When,  however,  a  puncturing  instrument  is  blunt,  or 
rough  on  its  surfaces,  so  that  it  bruises  or  tears  the  tis- 
sues in  passing  through  them,  then  there  is  danger  of 
more  serious  consequences.  This  difference  is  so  well 
recognized  that  it  will  l>e  found  useful  to  regard  smooth 
punctures  and  rough  punctures  as  distinctive  classes  of 
wounds  ;  and,  in  prognosis,  the  former  only,  when  they 
are  minute,  will  be  found  to  be  devoid  of  danger. 

The  dangers  to  be  feared  from  wounds  with  larger, 
smooth  weapons,  and  from  rough  punctures,  arise,  pri- 
marily, from  pus  formation,  from  wound  of  an  internal 
organ,  an  artery,  or  a  neiTe ;  and  these  latter  may  ob- 
viously follow  stabs  with  a  knife-blade,  or  dirk,  or  the 
iwculiarly  American  weapons,  the  bowie-knife  and  the 
ice-pick. 

A  nail  entering  the  sole  of  the  foot,  as  it  tears  and 
crushes  through  the  dense  tissues,  may  readily  cause 
the  death  of  a  small  shred  or  fi-agment  of  skin  or  con- 
nective substance,  or  even  carry  such  a  little  mass  before 
its  I'ough  point  and  deposit  it,  perhaps,  beneath  the 
plantar  aponeurosis.  This  fragment  of  foreign  material 
must  be  floated  out  by  pns ;  and  all  the  symptoms 
which  attend  the  formatiim  of  an  acute  aliscess  in  a  deep 
and  confined  situation  are  likely  to  follow.  It  is  very 
much  the  same  as  if  a  drop  of  a  strong  solution  of  ni- 
trate of  silver  had  been  deposited  here  tlirough  an  in- 
jecting-needle,  as  we  do  in  making  an  artificial  abscess 
in  an  animal,  in  order  to  study  the  histological  changea 
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which  ensue.  The  formation  of  a  collection  of  pus 
among  the  numerous  vessels  and  nerves  of  this  region 
— the  sole  of  the  foot — and  the  difficulty  the  pus  en- 
conntei-s,  when  formed,  in  reaching  the  sui-face  through 
the  dense  fibrous  layers  by  which  it  is  walled  in,  fully 
explain  the  great  local  pain  and  the  corresponding  ex- 
citement of  the  whole  system  which  follow. 

These  phenomena,  in  ordinary  language,  are  attrib- 
uted to  "  intlammation  "  caused  by  the  injury.  This  is  a 
popular  and  perfunctory  mode  of  expressing  briefly 
the  succession  of  phenomena  attending  the  formation  of 
an  acute  abscess  ;  and  I  beg  you  to  notice  that  there  is 
nothing  more  to  justify  the  use  of  this  word  in  the  pres- 
ent connection  than  the  pain,  heat,  redness,  swelling, 
and  fever  which  we  have  heretofore  recognized. 

The  unavoidable  fi-eqiiency  of  rough  punctures  of 
the  jmlms  and  soles  explains  naturally  the  popular 
dread  of  wounds  of  this  class,  occurring,  as  they  do,  most 
frequently  among  those  who  live  by  the  use  of  their 
hands.  And  when  we  recognize,  also,  that  teiami^^  or 
locked-jaw,  the  most  dangerous  of  all  the  complications 
of  wounds,  seems  to  hajipen  most  frequently  after  these 
rough  punctures,  especially  of  the  feet,  it  is  evident 
why  the  surgeon  shares  the  popular  opinion.  In  tntth, 
a  bayonet  thrust  of  the  thigh  is  not  more  dangerous  than 
a  rough  puncture  of  the  sole.  In  both  cases  there  is  also 
danger  to  blood-vessels. 

In  fact,  lesions  of  blood-vesisels  are  of  frequent  oc- 
currence in  punctured  wounds,  k&  a  few  examples  will 
show.  ^\'Tien  on  the  subject  of  hremorrhage  I  related 
the  case  of  a  pallid  boy  brought  to  the  hospital  with 
a  puncture  of  the  sole  from  treading  on  a  nail,  in 
which  I  was  obliged  to  cut  do\vn  and  tie  one  of  the  ]tlan- 
tar  arteries,  from  which  he  had  bled  n^peatedly  and  pro- 
fusely. You  may  remember  that  the  arterial  wound 
was  brought  into  full  view,  a  ligature  applied  on  both 
sides  of  it,  and  the  vessel  divided.  After  this  the  punc- 
L        tore  of  the  sole,  having  been  converted  into  an  incised 
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wountl,  healed  kindly  and  safely,  by  granulation,  with- 
out further  trouble.  In  this  case  the  pain  and  sixlTer- 
ing  of  pus  formation  had  culminated,  but  healing  was 
retarded  by  the  arterial  complication,  which,  without 
the  aid  of  surgery,  might  have  proved  mortal. 

I  have  also  mentioned  a  case  of  stab  of  the  arm 
which  led  to  the  formation  of  an  enormous  diffuse  false 
aneurism,  cured,  exceptionally,  by  ligature  of  the  sub- 
clavian artery. 

My  colleague,  Professor  Wood,  cured  a  false  aneu- 
rism of  the  thigh   in  a  boy,  following  a  puncture  o£; 
the  femoral  artery  by  the  blade  of  a  pen-knife  which  he 
had  dropped  from  his  hands,  while  sitting,  and  caught 
by  involuntarily  approximating  his  thighs. 

In  an   Italian   who  was  stabbed  by  a  ship -mate 
through  the  shoulder  from  behind,  the  axilla  became! 
distended  with    blood.     It  was    emptied  of   coagula 
through  a  free  incision  over  the  course  of  the  axillary 
artery,  and,  when  the  vessel  was  exi)osed,  a  wound  waaj 
found  in  its  walls,  which  was  treated  by  tjing  the  ve»-j 
sel  both  above  and  below  it,  and  the  jiatient  did  well. 

These  cases  illustrate  the  danger  to  large  arteries 
from  stabs  and  punctures,  the  consequences  which  ai 
likely  to  follow  when  they  are  wounded,  and  also  their"' 
most  effective  treatment.  This  is  what  I  have  already 
laid  down  as  the  only  proi)er  treatment  of  a  wounded 
artery,  namely,  to  attempt  to  reach  the  wonndetl  vessel 
by  the  most  direct  route,  and  to  tie  it  on  both  sides  of 
the  wound.  There  is  an  ndnantage  wliich  is  aUot 
gained  by  this  course  in  most  of  the  cases  we  have  now 
under  consideration,  namely,  thai  it  Conner ts  thepunC' 
ture  into  an  incised  wound. 

Le.sion  of  a  nervous  trunk  may  be  produced  by  a 
puncture,  or  stab,  as  is  shown  in  the  following  case :  A 
young  man  received  accidentally  a  thrust  from  a  smalU] 
bladed  knife  in  the  back  part  of  his  thigh  on  the  out- 
side. It  reached  and  partly  divided  the  sciatic  nerve, 
cutting  across  those  filers  which  go  to  form  its  peroneal 
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ich.  Paralysis  followed — of  motion,  affecting  the 
muscles,  and  of  sensation,  affecting  the  skin  of  that 
portion  of  the  leg  and  foot  supplied  by  this  nerve. 
More  than  a  year  after  the  accident  the  patient  came 
under  my  obsen'ation  at  the  surgical  clinic  of  the  late 
Valentine  Mott,  whose  assistant  I  was  at  the  time.  The 
stab  had  healed  without  accident,  and  he  now  sought 
relief  for  a  large  indolent  ulcer  of  the  sole  of  the  foot, 
under  the  heel,  which  had  followed  an  abrasion  caused 
by  projecting  pegs  in  his  boot,  of  the  presence  of  which 
he  had  been  entirely  unconscious.  The  entire  lack  of 
sensibility  of  the  skin  of  the  sole  from  the  cutting  off 
of  its  nervous  supply,  which  was  not  as  yet  repaired, 
had  not  only  been  the  occasion  of  this  ulcer,  but,  as  I 
found  afterward,  proved  to  be  also  a  serious  impedi- 
ment to  its  cure,  which  was  effected  with  great  difllculty. 

There  is  little  scope  for  diagnosis  in  punctured 
wounds.  Probing  is  to  be  avoided  except  when  there  is 
good  reason  to  believe  that  a  removable  foreign  body  is 
within  reach.  A  rapier,  in  exceptional  recorded  in- 
stances, has  passed  through  the  chest  without  seriously 
injuiing  any  of  the  viscera  ;  and  the  same  is  true  of  the 
abdomen.  Everything  should  be  learned  in  these  cases 
as  to  the  depth  and  direction  of  the  penetration  by 
carefully  canvassing  the  circumstances  attending  the 
receipt  of  the  wound,  and  attentively  watching  for 
Bymptoras  of  injury  to  internal  organs.  Gentle  press- 
ure applied  oter  the  seat  of  the  iiijurf/,  to  promote  con- 
got  ida/ian  qf  the  walls,  is  the  principal  treatment  in- 
dicated at  first  in  most  punctured  wounds.  Prolonged 
immersion  in  a  local  warm  bath  tends  to  avert  more  se- 
rious consequences  when,  as  in  a  puncture  of  the  palm, 
pain  may  be  severe  and  persistent.  If  heat  and  tension 
come  on  and  increase,  these  .symptoms  show^  that  the 
formation  of  pus  is  threatened,  and  the  treatment 
should  be  that  of  an  acute  abscess.  As  soon  as  sup- 
puration can  be  regarded  as  a  certainty  the  knife 
should  be  used,  laying  the  track  of  the  puncture  freely 
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oi)en,  so  as  to  convert  it  into  an  incised  wound,  which 
is  an  additional  advantage. 

I  shall  transfer  the  further  consideration  of  pene- 
trating wounds  to  the  heads  of  wounds  of  the  chest  and 
wounds  of  the  abdomen. 


CHAPTER  Xn. 


TeUnus. 

Ix  connection  with  punctured  wounds  we  may  prof- 
itably take  up  the  subject  of  tetanus,  or  locked-jaiD,  one 
of  the  occasional  obstacles  to  the  successful  treatment 
of  all  wounds,  although  this  unwelcome  disease  shows 
itself  most  frequently  in  practice  as  a  complication  of 
punctures  of  the  hands  or  feet. 

Tetanus,  although  a  common  complication  of  wounds 
in  certain  moist,  tropical  climates  near  the  sea,  is  suffi- 
ciently rare  in  its  occurrence  in  our  latitude  to  take  the 
attendant,  in  most  cases,  by  surprise.  At  a  distance 
from  the  sea-board  the  busiest  practitioner,  unless  con- 
nected with  a  large  hospital,  is  not  likely  to  encounter 
more  than  two  or  three  cases  in  a  life-time.  There  are 
certain  localities  in  which  an  exaggerated  tendency  to 
the  disease  prevails  habitually.  We  have  such  locali- 
ties in  our  immediate  neighborhood,  on  Long  Ishind, 
where  it  is  asserted  by  a  resident  physician  of  large  ex- 
perience* that  locked-jaw  occurs  once,  at  least,  in  every 
two  hundred  cases  of  wound,  whereas,  he  adds,  in  New 
York  city  it  is  met  with  only  once  in  thirty  thousand 
cases.  Tlie  most  curious  feature  connected  \\itli  this  ex- 
ceptional tendency  to  tetanus  in  certain  places  is  that  in 
other  localities  but  a  few  miles  distant  the  disease  has 
never  been  known  to  arise,  from  any  cause.  So  says  Dr. 
Carpenter ;  and  he  adds :  "  The  Hamptons,  where  it  ia 
very  frequent,  are  but  three  miles  from  Montauk,  where 

•  B.  D.  Carpenter,  M.  D.,  of  Suffolk  Coonty,  Long  laland,  ia  "  Trana. 
Med.  8oc.  Sute  of  New  York,"  18C6,  p.  188. 
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no  case  has  ever  beea  known  ;  again,  at  Hirinliead  it 
is  frequent :  fire  mOes  away,  at  Wading  Birer,  no  case 
has  ever  been  recorded." 

Tetanus  certainly  occurs  most  feequendy  in  low 
sea-coast  situations,  and  is  favored  by  h&i  aad  moist 
weather.  The  English  get  a  laige  share  of  tbeir  ex- 
perience of  the  disease  from  their  tropical  ooloniea. 
Sir  Gilbert  Blane.  an  English  naval  surgeon.  leports 
twenty  cases  of  locked-jaw  in  eight  hundred  and  ten 
wounded  in  a  sea-fight  in  the  West  Indies  in  1S73; 
whDe  in  northern  Europe,  Stromey«'  tells  ns>.  there 
was  only  one  death  in  three  hundred  and  fifty  of  the 
wounded  in  the  war  in  Schleswig-Holstein.  The  French 
rely  greatly  upon  the  authority  of  Lanvy.  who  found 
tetanus  very  common  in  Egypt.  In  our  siemi-iiv>Fical 
cUmaie,  etspecially  in  the  vicinity  of  the  sea-cinst.  the 
disease  is  less  uncc>mmon  than  in  Europe. 

The  outbreak  of  tetanus  in  an  individual  is  veiy 
likely  to  have  Iwen  rr«?voked  by  sudd^D  chiDim:  of  ihe 
K>ly.  either  by  change  of  weather,  exj^oisaiw  to  cod 
win-Is.  or  drarighrs  of  air.  I  once  had  a  case,  in  the 
a vl;oining  hoispiraL  which  was  caused  evidently  by  deep- 
is*:  n-^ar  an  •:'r«rn  wiii-i-.-w. 

Teranus  s^.^nieTis:^  •>>?'ir5  sp«>ntaae-rTisIy.  but  fu 
more  fneq-^iently  a::!  in  m :re  fiacal  form  as  a  eomi^- 
ca:ion  ■.  f  w.?'inis :  azil  i:  is  generally  sTippc*aed  to  be 
m'.^rv  reti'iily  excltie«iby  ■^•jTia'is  in  whi'*h  nervous  cranks 
are  in"  .•Ive'L  'RiTN-.th  had  a  'rase  of  '.vrnptDansi  commi- 
ttu:e<i  fr.i>:n:»  •:'  the  !?w.er  ea-i  •:f  the  radius  in  which 
the  nie'iiaa.  nerve  was  t.:-m  half  acrr-ss^  L»x*ked-jaw 
sn-iiealy  se*  in  on  :hr  rhiri  'lay.  an-i  '."aased  death  in 
eLfch:een  hocir*. 

Bevrnd  wha.t  I  bn.Te  sai'L  we  kn-.">w  little  or  nothing 
of  the  i.ni'ise-?  :'  ':hi*  rr^el  'iisease  :  and  a^  little,  per- 
haps^ of  i:s  r^ol  na.rnjr».  ind  ot  Lrs  ai-.-rbM  anatomy.  It 
is  essentially  a  nefir':»t».  bey-:n'i  a  '.I'-^abc.  and  its  cen- 
tral seat  is  in  the  spinal  marrow  ;  an-l  yet  both  the  tem- 
peramre  •:£  the  cody  and  the  piiLse  usually  reach  a  high 
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figure.  In  my  judgment,  the  best  speculative  opinions 
as  to  the  nature  of  the  disease  are,  that  it  consists  in  an 
enormous  exaggeration  of  retiex  excitability  in  the  spi- 
nal nervous  centers,  and  that  this  takes  its  origin  in  a 
peripheral  lesion  of  nervous  tissue  ;  or,  that  it  is  due  to 
some  subtile  alteration  of  the  blood,  analogous  to  that 
produced  in  poisoning  by  strychnia.  These  opinions, 
as  you  will  observe,  cover  the  two  cardinal  sources,  to 
one  of  which  every  form  of  constitutional  disturbance 
is,  at  the  present  day,  habitually  attributed,  namely, 
"  nervous  sympathy"  and  "  blood-poisoning." 

Tfie  thief  phenomenon  by  which  tetanus  is  mani- 
fested is  tonic  muscular  spasm,  or  cramp,  severely 
painful,  persistent^  invading  different  groups  of  rol- 
itntary  muscles  in  succession,  and  accompanied  by 
paroxysms  of  more  painful  and  more  or  less  general 
intensified  cramps,  at  interrah  which  are  shorter  in 
proportion  to  the  severity  of  the  case.  These  parox- 
ysms last  from  a  few  seconds  to  several  minutes.  The 
disease  causes  death,  as  a  rule,  within  a  week,  in  a  pro- 
portion of  nine  cases  out  of  ten  attacked. 

The  earliest  symptom  of  tetanus  is  a  sensation  of 
stiffness  around  the  l»ack  of  the  neck  and  in  the  mus- 
cles of  the  jaws.  This  the  patient  generally  speaks  of 
as  "  rheumatism "" ;  and  the  physician,  unless  he  is  fore- 
warned, will  be  likely,  at  first,  to  share  his  mistake, 
and  overlook  its  more  serious  meaning.  At  the  next 
risit  there  will  be  recognizable  difficulty  in  opening  the 
mouth,  and  probably  a  complaint  of  severe  pain  at  the 
pit  of  the  stomach,  perhaps  rigidity  of  the  recti  muscles 
of  the  abdomen,  which  gives  this  region  a  peculiar  feel- 
ing of  hardness  to  the  touch  ;  the  belly  feels  "  as  hard 
as  a  board."  After  this  the  tetanic  rigidity  is  developed 
in  the  great  extensor  muscles  of  the  spine ;  and  soon 
there  is  a  distinct  paroxysmal  outbreak  of  general 
cramps,  attended  by  intolerable  pain.  This  paroxysm 
of  general  spasm  recurs  at  intervals  varjnng  from  a  few 
minutes  to  several  hours,  according  to  the  rapidity  of 
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progress  of  the  symptoms  and  the  possible  palliative 
influence  of  remedies. 

Paroxysms  are  liable  to  be  provoked  by  loud  noises, 
or  any  exciting  and  disturbing  influences.  As  the  dis- 
ease advances  the  rigid  condition  of  the  muscles  be- 
comes more  general,  and  finally  the  diaphragm  and  the 
muscles  of  respiration  are  all  involved  ;  and  then,  dur- 
ing a  paroxysm,  the  breathing  is  suspended,  and,  if  the 
stress  of  the  spasm  holds  on  long  enough,  death  may 
now  take  place  at  any  moment  by  actual  suffocation. 

In  a  fully  develoi)ed  case  of  tetanus  the  muscles  of 
the  face  are  rigid  and  more  or  less  contracted  ;  the  eyes 
are  half-closed,  the  corners  of  the  mouth  drawn  up  and 
the  lips  slightly  parted — showing  the  teeth  ;  and  this 
constitutes  the  tetanic  physiognomy— the  "sardonic" 
expression  described  by  authors.  Now,  when  a  parox- 
ysm comes  on,  the  whole  trunk  may  be  curved  violently 
forward  by  the  spasmodic  contraction  of  the  powerful 
spinal  muscles,  so  that  the  body  may  be  for  the  time 
supported  only  on  the  heels,  elbows,  and  back  of  the 
head.  This  hca\\e:(i  opisthotonus.  Less  of  ten  the^exor 
muscles  of  the  trunk  bear  the  brunt  of  the  spasm,  and 
the  body  is  curved  forward.  This  is  emprosihoionus. 
Still  more  rarely  the  trunk  is  curved  to  one  side  or  the 
other. 

The  body  is  often  bathed  in  perspiration,  through  the 
stress  of  suffering.  This  feature  of  sweating  has  been 
regarded  as  an  eliminatory  effort.  There  is  general  ex- 
alted sensibility,  especially  in  regard  to  cold  draughts 
of  air. 

With  the  persistence  of  this  group  of  symptoms  the 
heart's  action  will  be  found  to  be  steadily  losing  force 
and  the  pulse  becoming  more  frequent.  There  is  little 
desire  for  food  ;  more  for  drink.  The  bowels  are  cos- 
tive and  the  nrine  scanty,  and  sometimes  voided  vnth. 
difficulty.  There  is  a  strong  desire  for  relief  from  pain, 
and  for  sleep,  The  functions  of  the  brain  are  uninter- 
rupted by  the  disease.     I  liave  never  seen  delirium,  un- 
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less  provoked  by  narcotics.  The  intelligence  is  clear  to 
the  last.  Death  occurs,  either  during  a  paroxysm,  by 
strangulation,  or,  later,  by  gradual  exhaustion  from 
want  of  rest,  continued  pain,  and  failure  of  nutri- 
tion. 

The  first-mentioned  mode  of  death  is  typical  in 
icute  tetanus.     I  once  witnessed  it  in  a  young  gentle- 
man who  had  shattered  his  hand  by  a  fowling-piece,  a 
itient  of  my  former  colleague,  Professor  Metcalfe,  and 
re  made  a  strong  effort  to  save  him  by  chloroform, 
which  at  the  time  had  not  been  long  discovered.     We 
were  with  the  patient,  together  or  alternately,  for  near- 
ly forty  hours,  keeping  him  moderately  anaesthetized 
and  sleeping,  and  applying  the  vapor  more  freely  as  he 
showed  symptoms  of  awaking  with  a  paroxysm.    The 
paroxysms  were  distinctly  decreased  in  frequency  and 
greatly  controlled  by  the  influence  of  the  drug.     But, 
after  a  longer  interval  of  sleep  than  usual,  he  finally 
sprang  up  suddenly  in  a  stronger  seizure  than  ever  be- 
fore, choking ;   he  could  not  get  his  breath,  and  strove 
at  first  violently  to  clutch  at  his  throat.    The  chloro- 
3rm  vapor,  which  was  instantly  applied,  failed  for  the 
it  time  to  relax  the  spasm — for  none  of  it  could  enter 
the  longs.    The  cramp  became  general,  and  very  in- 
tense ;  meanwhile,  the  color  of  the  face  grew  steadily 
^deeper  and  deeper  in  its  livid  tint,  but  there  was  no  sign 
relaxation,  and,  in  aboat  a  hundred  seconds,  as 
rly  as  I  could  estimate  the  passage  of  the  time,  the 
>r  fellow  fell  back  upon  the  pillow,  dead.     It  was  as 
irtugh  an  invisible  giant  had  seized  him  by  the  throat 
land  choked  him  deliberately  to  death. 

An  analysis  of  the  sj/mptoms  of  the  disease  which 
I  have  enumerated  will  help  us  but  little  except  to  elu- 
^■eidate  the  motle  of  death.  We  may  notice  that  the 
^■Btanic  rigidity  invades  certain  groups  of  muscles  in 
^■egular  order  of  succession,  the  motor  branch  of  the 
"fifth  pair  taking  its  part  with  the  spinal  uer\'es  in  con- 
jTeyiug  a  morbidly  intensified  stimulus  to  muscolar 
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force  from  the  over-excited  spinal  center.  The  first 
muscles  affected  are  those  of  the  nucha,  and  the  mas- 
seters ;  and  the  last,  those  of  the  eyeballs,  of  the  fin- 
gers, and  of  respiration. 

1  doubt  if  spasm  is  possible  in  the  unstriped  muscle 
in  the  walls  of  the  hollow  ^-iscera,  although  the  costive- 
ness  of  tetanus  is  generally  ascribed  to  this  as  a  cause. 
As  far  as  I  can  learn,  permanent  spasm  can  only  exist 
in  voluntary  muscle. 

When  tetanic  spasm  has  fairly  set  in  it  necer  en- 
tirely  relaxes  until  the  disease  ends  in  death  or  re- 
covery. After  the  paroxysms  of  intense  exacerbation 
there  is  partial  relaxation  and  relief  from  the  extreme 
distress ;  but  never  entire  relaxation,  as  in  health. 
This  is  a  fact  of  talue  for  the  diagnosis  of  true 
tetanus. 

There  are  said  to  be  exceptional  cases  of  tetanus,  in 
which  there  is  no  fever.  Follin,  a  high  surgical  authori- 
ty in  France,  speaks  of  it  as  an  apj'retic  disease.  The 
frequency  of  pulse  which  I  have  invariably  observed, 
whatever  its  immediate  cause,  is  certainly  the  best 
guide  as  to  the  rate  of  failure  in  strength.  The  high 
temperature  which  is  said  l»y  Billroth  to  have  been 
observed  to  increase  for  a  time  even  after  death,  lends 
color  to  the  speculative  opinion  as  to  the  existence  of  a 
poisonous  change  in  the  blood. 

As  to  post-mortem  appearances^  proliferative  and  de- 
generative changes  have  been  observed  in  the  substance' 
of  the  cord  by  Rokitansky  and  by  Lockhart;  conges-^ 
tion  in  the  sheaths  of  the  spinal  nen'es ;  bloody  effusion 
and  actnal  rupture  in  the  substance  of  voluntary  mus- 
cles ;  and,  in  i-ai-e  instances,  frachire  of  bones.  But  it 
is  difficult  to  prove  that  the  changes  in  nerve  substance 
and  neurih-mma  may  not  have  been,  like  the  lesions  of 
muscle  and  bone,  consequences,  and  not  causes,  of  the 
disease.  Billroth  and  others  have  examined  carefxilly 
for  lesions  of  nen'e  substance  in  the  cord,  and  failed  to 
find  them. 
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As  to  diagnosU^  it  is  important  to  know  that  there 
are  '■'tetanoid^  muftcular  spasms  of  the  limbs  from 
wonnds  whirh  are  not  true  tetanus.      They  are  always 
accomi>anied  by  pain  of  t?ie  wound,  which  is  excep- 
ional  in  tetanus ;  these  tetanoid  spasms  are  not  pre- 
ceded by  trismus,  and  they  also  present  intermissions 
of  entii-e  i-elaxation,  which  never  occur  in  the  true  dis- 
ease.  Spinal  meningitis,  in  which  spasms  and  rigidity 
of  the  limbs  occur,  is  a  disease  of  marked  features,  in 
which  frank  strong  fever  exists  from  the  first.     It  never 
presents  the  symptom  of  trismus,  although  there  may 
stiffness  of   the  neck  and  difficulty  in  swallowing, 
lis  last  symptom,  difficulty  in  swallowing,  has  led  some 
to  confound  tetanus  with  hydrophobia,  because  there 
ia  actual  difficulty  iu  using  the  jaws  in  tetanus,  and 
^^  certain  dislilce  to  attempt  swallowing,  thixjugh  fear 
^ftif  bringing  on  a  paroxysm.     But  in  hydrophobia  the 
^hpa^modic  paroxysms  are  convulsive,  attended  by  ir- 
^^gular  intermittent  movements  followed  by  entire  re- 
laxation— in  shorts  they  are  clonic  spasms ;    whereas 
H|hoseof  tetanus  are  steady,  continuous,  tonic  cramps, 
^^hich  subside  in  their  intensity  after  a  paroxy.sm,  but 
never  relax  entirely.    This  latter  feature  will  also  sen'e 
Hio  distinguish  tetanus  from   strychnia  poisoning,  in 
^^hich  there  is  entire  relaxation  and  quiescence  between 
the  paroxysms.  Hysteria  imitates  tetanus  very  closely ; 
and  when  the  latter  disease  presents  itself  in  a  woman, 
which  is  comparatively  a  rare  occurrence,  its  symptoms 
should  l>e  scrutinized  with  care,  and  also  with  suspicion. 
In  the  case  of  a  young  woman  who  had  undergone  an 
>peration  for  necrosis  of  the  tibia,  I  was  for  several 
lys  doubtful  as  t^)  the  is.sue,  so  accurately  were  the 
rmptoms  of  tetanus  reproduced.    After  complete  re- 
ixation,  and  some  hours  of  quiet  sleep,  the  pamxysms 
?tui7ied  in  tills  case,  and  wei-e  rej^eated  with  increased 
severity  for  several  days.    Now,  relap.se  after  complete 
ir  '        M'ln  does  sometimes  m-cur  in  true  tetanus  during 
>«'ence,  and  may  even  prove  fatal.     A  case  is  on 
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record  of  a  boy  who  was  regarded  as  entirely  convi 
cent,  so  that  he  was  allowed  to  go  to  the  breaki 
table,  where  he  was  seized  while  eating  a  piece  of  beef*' 
steak,  and  died  in  the  paroxysm.  Of  course,  in  this 
case,  the  mouthful  of  beef  might  have  been  alone  the 
cause  of  suffocation.  In  the  question  of  hysteria^  the 
fact  of  the  sex,  the  moral  and  physical  qualities  of  the 
patient,  and  the  discoveries  which  are  sure  to  be  made 
by  suspicious  watchfulness,  will  generally  furnish  suffi- 
cient evidence  for  diagnosis. 

In  prognosiSy  the  best  ground  for  hope  lies  in  find- 
ing some  reason  to  doubt  the  diagnosis,  for,  when  true 
tetanus  is  present  in  its  acute  form,  there  are  few  dis- 
eases in  which  the  chances  for  life  are  more  desperate. 
In  363  cases  gathered  from  the  records  of  our  late  wai-,* 
836  died,  leaving  a  f>orceutage  of  recoveries  of  only  7  5, 
or  one  case  of  recovery  in  fourteen.  This  I  Ijelieve  to 
be  a  fair  statistical  record  of  the  mortality  in  a<:ute  trau- 
matic tetanus.  In  tetanus  that  shows  a  tendency  to 
assume  a  ckronlc  type,  and  in  the  spontaneoJis  or  idio- 
pathic form  of  the  disease,  the  chances  of  life  are  far 
better.  I  know  of  no  ivliable  statistics,  but  I  should 
judge,  from  the  opinions  of  apparently  competent  ob- 
servers, that  a  large  majority  of  these  latter  get  W€ 
If,  therefore,  in  a  given  case  of  tetanus,  the  diseaaa'^ 
advances  slowly,  the  paroxysms  coming  on  with  long 
intenala,  and  esjiecially  if  the  puhse  does  not  l>ecome 
frequent,  and  the  temperature  does  not  run  up,  and  if 
the  patient  can  take  fo«xl.  and  if  he  can  sleep,  these 
may  all  be  regarded  as  favorable  indications. 

But  it  is  to  be  remembered  that  the  disease  is  treach* 
erous,  and  often  after  a  mild  beginning  it  may  groi 
rapidly  worse  on  the  third  or  fourth  day,  and  terminate 
fatally  \»ithin  the  week.  This  is  the  limit  of  life  in  a 
large  majority  of  fatal  cases.  The  disease  has  caused 
death  in  twenty-four  hours,  and  not  infrequently  on 
the  third,  fourth,  or  fifth  day.  Fewer  deaths,  in  pro- 
•8.  G.  O.  Circular,  No.  65. 
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portion  to  suniving  cases,  take  place  during  the  second 
week;  and,  if  the  patient  reaches  the  third  week,  his 
chances  improve  rapidly,  but  there  is  still  great  danger, 
and  a  case  of  acute  tetanus  that  sun'ives  always  con- 
valesces very  slowly,  and  requires  careful  oversight  for 
a  long  time. 

The  i^eriod  after  a  wound  at  which  tetanus  may  de- 
clare itself  is  very  uncertain.  There  is  no  time  after 
which  he  can  l)e  considered  absolutely  free  from  dan- 
ger ;  the  disease  has  occurred  during  healthy  granula- 
tion, and  on  the  eve  of  cicatrization ;  and  it  has  even 
appeared  after  cicatrization.  There  is  some  evidence 
that  cases  occurring  at  a  late  period  after  the  reception 
of  a  wound  are  more  likely  to  be  mild, 

TJi€  treatment  of  tetanus  is  certainly  as  unsatisfac- 
tory as  its  jEtiology,  and  yet  there  is  always  room  for 
hope  that  the  skillful  management  of  a  case  may  have 
influence  in  saving  life.  There  is  better  groxind  for  hope 
from  wise  and  careful  oversight  than  from  the  virtue  of 
any  of  the  i-eputed  specific  remedies.  Intelligent  and 
faithful  nursing  is  of  especial  importance.  Preventive 
measures  seem  to  me  to  deserve  more  attention  than 
they  usually  receive.  The  undoubted  influence  of  chill- 
ing, not  only  of  the  bf>dy  but  of  the  wounded  part,  in  pro- 
voking an  invasion  of  the  disease,  can  be  often  prevented 
by  foresight.  I  have  hoped  much  from  the  general  em- 
ployment of  antiseptic  dressings  in  the  treatment  of 
wounds,  for  they  have  at  least  an  influence  in  preserv- 
ing an  even  temperatxire  in  the  wounded  part ;  and 
carbolic  acid  possesses  a  certain  degree  of  benumbing 
power.  The  mode  of  employing  cotton  wool  liberally 
in  dressing,  after  the  plan  <»f  Ali)honse  Gu§rin,  in  addi- 
tion to  its  antiseptic  influence,  is  especially  useful  in 
keeping  up  an  even  temperature  about  a  wound.  With- 
out having  positive  evidence  to  offer,  1  have  fonned  a 
favorable  opinion  of  this  mode  of  dressing  as  a  preven- 
tive of  traumatic  tetanus.  Tl^e  protection  it  affords 
from  the  effects  of  motion  and  mechanical  sources  of 
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disturbance  is  very  positive.  The  failure  of  prompt 
amputation  to  cut  short  the  disease,  or  even  to  influ- 
ence it  favorably,  has  c<?rtainly  thrown  discredit  upon 
the  theory  of  reflex  irritation. 

As  is  usually  the  case  in  an  intractable  disease,  its 
reputed  remedies  are  very  numerous.  Tradition  treaa- 
tires  up  the  means  of  cure  under  which  the  small  pro- 
portion of  recoveries  baa  taken  place,  and  for  the  most 
part  attribute's  exaggerated  virtues  to  them.  But  there 
are  really  no  remedies  for  the  dlseaae  which  have  proved 
worthy  of  the  name. 

The  best  plan  of  treatment  you  can  adopt  at  the 
present  time  is  to  secure  for  your  patient,  in  the  first 
place,  absolute  quiet,  a  trained  nurse,  and  pure  warm 
air,  with  protection  from  exposure  to  sudden  changes 
of  temperature.  In  the  second  place,  a  systematic 
administration  of  concentrated  liquid  nourishment,  of 
which  good  milk  is  the  type.  The  mastication  of  solid 
food,  even  if  possible,  is  liable  to  provoke  spasm  and  en- 
danger biting  of  the  tongue  and  suffocation  by  choking. 
The  nourishment  may  require  to  be  injected  by  a  syr- 
inge, and,  when  the  teeth  are  in  full  number,  the  tube 
can  be  inserted  behind  the  last  molar ;  the  feeding  re- 
quires gentleness,  judgment,  and  perseverance.  It  is 
to  be  borne  in  mind  that  the  tight  for  life  may  be  a  long 
one ;  and  that  many  of  the  deaths  after  the  first  week 
depend,  in  a  large  degree,  upon  failing  strength  from 
insufficient  nutrition.  In  the  third  place,  alcoholic 
stimulus,  in  the  most  suital>le  fonn — the  best  combina- 
tion is  with  milk.  It  should  be  given  judiciously,  but 
rather  liberally,  and  increased  steadily  without  regard 
to  quantity — only  effect.  In  the  fourth  place,  opium, 
preferably  in  subcutaneous  injections  of  morphine,  in 
sufficient  doses  to  keep  the  patient  drowsy  and  ready 
to  sleep,  and  to  control  pain  as  far  tis  possible,  reganl- 
ing  no  rule  as  to  quantity  in  securing  its  effects,  except 
the  influence  of  the  drug  upon  the  pupils  and  the  res- 
piration. 
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These  rules  constitute  the  best  basis  for  treatment. 
Any  specific  remedy  may  be  employed  in  addition,  pro- 
vided that  it  be  administered  carefully  and  systemat- 
ically, without  interfering  with  the  above  plan,  or  de- 
pressing the  powers  of  life.  Among  these,  curare  and 
the  calabar  bean  are  at  present  most  in  vogue  ;  and  the 
latter  has  still  some  warm  advocates.  To  replace  opium, 
or  aid  its  action,  the  bmmide  of  potassium  and  the  hy- 
drate of  chloral,  in  full  doses,  liave  certainly  given  satis- 
faction in  commanding  longer  and  sounder  sleep.  For 
the  bowels,  which  generally  require  aid,  large,  warm  tn- 
jecf  ions  containing  a  dose  of  .spirits  of  turpentine,  or  tinc- 
ture or  milk  of  assafcrtida,  are  useful.  AVhen  there  is 
pain  or  difficulty  in  voiding  urine,  heat  applied  over  the 
hypogastrium  is  the  best  palliative.  The  catheter  may 
be  required.  A  local  authority,  already  quoted  (Dr. 
Carpenter,  of  Long  Island),  praises  highly  the  continued 
application  of  pounded  ice  to  the  head  and  spine.  Four 
successful  cases  ai-e  detailed,  and  an  aggregate  success 
claimed  of  twenty -six  out  of  thirty-seven  cases.  This 
record,  it  may  be  presumed,  includes  spontaneous  or 
idiopathic  cases  of  the  disease  which,  I  am  told,  are  not 
Tincommon  on  Long  Island,  and  quite  a  large  propor- 
tion of  them  get  well  spontaneously. 


CHAPTER  Xin. 

Conlaftiona  and  c(«tiu«d  wounds. 

Contusions  and  contused  wounds  constitute  the 
next  8ul>ject  in  order  in  our  classifications  of  wounds 
and  injuries.  Simph  contusions,  or  bruises,  form  a  dis- 
tinctly marked  cUtss  of  surgical  injuries,  and,  altliougli 
tliey  are  subcutaneous  lesions  and  enjoy  the  advantages 
of  repair  as  such,  they  are  properly  classed  with  con- 
tused wounds  in  consequence  of  the  similarity  of  their 
causes.  Both  are  produced  by  the  forcible  contact  of 
more  or  less  rounded,  blunt,  hard  bodies,  with  the  soft 
living  tissues,  applied  always  frtim  without,  as,  for  ex- 
jimple,  a  blow  from  a  closed  list,  from  a  policeman's 
club,  the  contact  of  the  Inxly  with  hard  surfaces,  as  in 
falling,  etc.  Not  infrequently  these  causes  are  aided 
in  their  injurious  effects  by  the  unyielding  reslntance  of ' 
bony  surfaces  and  prominences  beneath  the  skin.  The 
result  varies  in  extent  and  severity  according  to  the 
magnitude  of  the  impinging  body  and  the  degree  of 
force  employed.  The  immediate  symptoms  produced 
by  simple  contusion  are  pain,  dull  and  aching  in  char- 
acter ;  nen'ous  tingling  or  numbness ;  j>erlu}p3  local 
paralysis  if  a  nervous  trunk  be  involved ;  ix)ssibly  gen- 
eral shock  (»r  collapse,  or  insensibility  from  stunning. 
But  the  most  characteristic  symptom  of  an  ordinary 
contusion  follows,  after  a  short  interval,  in  the  shape  < 
of  what  is  known  as  eccJii/mosix^  or  effusion  of  blood  j 
beneath  the  skin  from  crushed  and  torn  hlood-vesseK 

The  bruising  force  may  l>e  severe  enough  to  kill  the 
external  integument,  and  iierhaps  the  parts  immediately 
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f  beneath  it,  if  a  bone  lie  near  at  hand  against  which  they 
may  be  crushed.    "WTien  the  slough  or  eschar  thns  pro- 

Iduced  has  be«.'n  cast  oflf,  we  have  to  deal  with  an  oi>en 
vound — technically  described  as  a  '■'■  loound  following 
contusion.''^ 
Again,  the  injuring  force,  besides  bniising,  may  at 
the  same  moment  break  or  crush  through  the  integu- 
ments, in  which  case  there  is  at  once  an  open  wound  ; 
I      and  this  is  called,  in  surgical  language-,  a  contused 
1     wound. 

^M  These  several  lesions  have  each  its  peculiar  feat- 
^■Ures.  At  present  tee  sJiall  con  fine  ourselves  to  simple 
^meonfuMons,  which  heal,  for  the  most  part,  beneath  an 

unbroken  skin,  away  from  contact  with  the  air. 
^K      Contusion,  or  bniise,  may  present  different  degrees 
^miff  sererity :  First,  only  the  smaller  blood-vessels  of  the 
[     skin,  subcutaneous  fascia,  or  superficial  muscle,  togeth- 
er with  the  substance  of  these  tisanes,  may  be  crushed 
^_or  lacerated.    Second,  larger  surface  veins  may  be  torn 
^Pbcross,  and  the  superficial  fascia  may  be  torn  away  from 
^^the  parts  beneath  ;  or  arteries  of  some  size  may  be  in- 
rolve<l.    Here  the  effusion  of  blood  is  greater,  and  may 
form  a  mass  of  coagulum  ;  there  may  possibly  be  arterial 
I      pulsation,  communicated  to  the  mass  by  several  small 
^arteries;  or,  from  injuiy  to  a  larger  trunk,  even  a  false 
ineurism  may  result.      Tliird,  a  whole  limb  may  be 
?verely  crushed — possibly  converted  into  a  pulpified 
ias3,  as  when  the  wheel  of  a  railroad  car  has  passed 
)ver  a  leg,  or  a  spent  cannon-ball  has  disorganized  a 
jrt  of  the  body  by  its  contact.    It  is  evident  that 
_    'crvshrng  is  only  another  form,  a  more  intense  phase, 
I      of  contusion.     Such  injuries  as  follow  the  caving  in  of 
^k  bank  of  earth  form  a  common  class  of  hospital  cases ; 
^^they  are  often  accompanied  by  serious  internal  injuries ; 
or  the  forcible  compression  of  the  shoulders  or  tltnrax 
betwe»^n  the  ride  of  a  stall  and  the  body  of  a  fractious 
horse,  which  I  have  known  to  cause  simnltaneotis  frac- 
ture of  both  clavicles  and  several  ribs  ;  or  the  crushing 
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of  the  abdomen  between  the  buflfere  of  railroad  cam, 
clausing  laceration  of  the  liver,  or  nipttire  of  some  of 
the  hollow  viscera.  Ail  these  are,  strictly,  inten.silied 
contusions. 

It  is  evident,  therefore,  that  the  class  of  simple  contu- 
sions covers  a  wide  range  of  injuries,  some  of  which  are 
very  trifling,  and  others  again  are  necessarily  mortal. 

Medical  jurisprudence  emphasizes  especially  the  ne- 
cessity of  familiarity  with  surface  ecchymoses  as  evi- 
dence of  unlawful  violence.  It  is  important  for  you  to 
know  how  trivial  a  pressure  will  give  rise  to  a  Mack  and 
blue  spot  upon  the  aim  of  a  fleshy  woman,  for  example 
— simijly  because  the  subcutaneous  capillaries,  alrea<Iy 
on  the  stretch  by  reason  of  the  fat,  give  way  more  readily 
under  slight  pressure.  It  is  necessary  to  know,  also,  that 
extensive  ecchymoses  make  their  appeai-ance  six>nta- 
neously  in  persons  who  have  scurvy,  the  alteration  of] 
the  blood  in  this  disease  begetting  friability  of  tissue 
and  easily  ruptured  capillaries.  A  simple  fracture,  i)ro- 
daoed  by  direct  violence,  is  in  reality  the  result  of  a 
contusion.  The  humerus  may  l)e  broken  by  a  blow  fmm 
a  large  round  stone,  as  I  have  witnessed ;  and  here 
there  may  be  but  slight  evidence  of  bruising  of  the  ex- 
ternal soft  parts  at  the  time,  but  there  is  often  a  quit-e 
extensive  discoloration  in  bluish -green  and  yellow  tint 
of  the  skin  that  makes  its  appearance  one,  two,  or  even 
three  weeks  later. 

Thus  tardy  manifestation  of  d<:ep  ecckymosis  is  so 
characteristic  of  fracture  that  its  occurrence  would  lead 
me  to  suspect  the  existence  of  this  lesion,  even  in  the 
absence  of  its  more  ordinary  signs.  The  effused  bl<Hxl, 
or  rather  its  senim  holding  coloring  matter  in  solution, 
travels  along  the  loose  connective  tissue  l^etween  the 
muscles  and  their  aponeurotic  sheaths,  and,  escaping 
through  lacerations  in  the  latter,  works  its  way  slowly 
to  the  surface,  the  superficial  area  of  discoloration  in- 
crea.sing  in  proportion  to  the  distance  from  its  source. 
The  hiematin  of  the  blood,  at  first  dissolved  in  its  se- 
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rum,  takes  the  form,  later,  of  orange-colored  crystals 
of  hjematoitlin,  which  are  almost  insoluble ;  hence  the 
yellow  tint  after  a  bruise  which  is  so  slow  in  disappear- 
ing. If  a  bandage  has  been  applied  around  a  bruised 
limb,  the  discoloration  will  be  found  to  be  least  where 
the  pressure  of  the  folds  of  the  bandage  has  been  great- 
est, showing  the  influence  «->f  compression  in  obstructing 
the  passage  of  the  discoloring  fluid  through  the  meshes 
of  the  connective  tissue.  "Wherever  this  is  most  free 
from  fat,  as  in  the  eyelids,  the  bloody  tluid  will  most 
readily  accumulate.  The  influence  of  gravity  mani- 
festly aids  in  this  result,  as  is  illustrated  by  the  huge 
size  and  dark  purple  color  often  seen  in  hicmatocele  of 
the  scrotum. 

We  are  all  familiar  with  the  rapidity  with  wliich  a 
great  soft  lump  will  crop  out  after  a  blow  received  upon 
a  vascular  part  of  the  body,  as  upon  the  scalp ;  the 
bloody  tumor  so  common  upon  the  vertex  of  a  newly 
Imrn  infant  is  the  result  of  a  slower  bruising  process. 
Sometimes  even  arterial  pulsations  may  be  detected  in 
a  bloo<ly  tumor  following  a  sharp  blow.  But,  where 
there  has  been  no  deej>er  injury,  neither  the  size  nor  the 
suddenness  of  the  bloody  effusion,  nor  even  its  pulsa- 
tion, need  excite  apprehension  ;  for  the  blood  will  very 
soon  coagulate  in  and  about  a  crushed  arterial  branch 
so  near  the  surface  and  cut  off  its  communication  with 
the  rest  of  the  effusion,  causing  the  pulsation  to  disap- 
pear, and  the  main  bulk  of  the  swelling  will  soon 
shrink,  by  absorpti<jn  of  its  more  liquid  portion. 

Billroth  relates  a  hospital  case  of  a  robust  man  who 
broke  his  tibia  about  its  middle,  evidently  fi-om  direct 
violence,  the  fibula  giving  way,  as  usual,  lower  down. 
In  the  very  considerable  swelling  which  formed  imme- 
diately at  the  seat  of  fracture,  the  surgeon  detected,  on 
the  front  of  the  limb,  very  obvious  pulsation,  attended 
by  a  distinct  murmur  recognizable  by  the  stethoscope. 
The  leg  was  put  up  in  simple  splints  and  bandages  in 
such  a  way  that  the  traumatic  aneurism  could  be  watched 
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from  day  to  day.  It  soon  became  evident  that  the  swell- 
ing was  diminishing,  and  the  pulsation  at  the  same  time 
growing  more  feeble ;  and  at  the  end  of  a  fortnight 
both  had  disappeared.  At  tlie  end  of  the  eighth  week 
the  man  was  discharged  with  a  good  leg.  This  case 
8lu)ws  the  resijurces  of  nature  in  the  prompt  cure,  by 
coagulation  and  absorption,  of  a  bloody  effusion  from 
contusion,  even  when  arterial  branches  are  involved  to 
an  extent  sufficient  to  occasion  pulsation.  Tlie  only 
remedies  employed  were  rest  and  light  jiressure.  It 
should  teach  us  to  guard  against  unnecessary  abirra. 
and  also  t(i  abstain  fiom  officious  interference. 

There  is  an  interesting  feature  about  these  bloody 
swellings  of  (he  scalp  from  blows  and  bniising  that  is 
worthy  of  note  :  they  present  a  sharp  abruptness  about 
their  edges  at  the  limit  of  the  centml  soft  part  which 
gives  to  the  fingers  almost  precisely  the  feeling  of  a  cir- 
cular depressed  fracture  of  the  skiill ;  and,  as  such  an 
accident  as  this  might  pos.sibly  follow  a  blow  upon  the 
head,  it  is  necessary  to  be  prepared  with  a  prompt  diag- 
nosis. This  is  accomplished  by  making  firm  enough 
pressure  over  the  salt  central  swelling  to  feel  the  un- 
broken bone  beneath  in  its  proper  place.  The  sharp 
edges  are  caused  by  tlie  coagulation  of  the  bloo<l  in  the 
meshes  of  the  subcutaneous  connective  tissue  immedi- 
ately surrounding  the  greater  bulk  of  the  central  eflfu- 
sion. 

On  the  other  hand,  although  it  is  rarely  present,  do 
not  take  it  for  granted  that  there  is  no  fracture  when 
you  encounter  a  bloody  tumor  of  the  scalp.  There  was 
a  man  once  taken  to  the  Tombs  staggering  drank,  as 
was  supposed,  with  a  soft  lump  upon  his  head,  which 
was  assumed,  without  any  examination,  to  be  one  of 
the  bloody  tumore  I  have  described.  As  the  symptoms 
attributed  to  intoxication  still  persisted  at  the  end  of 
several  days,  the  man  was  sent  to  the  hospital ;  but  on 
the  way  thither  he  died.  On  examination,  a  perfectly 
circular,  depres.sed  fracture  was  found  in  one  of  the 
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letal  bones,  fitting  exactly  the  bulge  of  the  most 
common  form  of  that  dangerous  weapon,  a  slung-shot. 
Beneath  the  fracture  wei-e  found  inflammatory  changes 
^of  the  membranes  of  the  brain,  and  softened  brain  sub- 

loe.    The  poor  fellow  had  recovered  from  his  first 

hTnptoms  of  concussion  and  compression,  through  the 

)niin  accommodating  itself  to  the  pressure,  to  die  with 

raumatic  c&rebriUs — which  might  possibly  have  been 

)n?vented  by  timely  elevation  of  the  depressed  bone  by 

fthe  trephine. 

In  connection  with  the  diagnosis  of  contusion  and 
fracture,  I  ^^'ill  mention  also  that,  in  examination  of  a 

k recently  bruised  part  with  the  fingers,  the  practiced 
)uch  will  sometimes  recognize  a  sensjition  of  delicate 
jckling,  due  to  the  breaking  up  of  the  little  masses  of 
ibrin  which  have  Just  coagiilated  in  the  meshes  of  the 
connective  tissue.  This  is  to  be  distinguished  from  a 
more  curious  phenomenon  sometimes  noticed  in  large 
contusions  accompanied  by  extravasation,  namely,  a 
fine  crepitation,  which  is  caused  by  the  momentary  ex- 
trication of  gas  in  the  interior  of  the  contused  tissues. 
This  hitter  symptom  has  little  significance,  and  dis- 
apikears  in  a  few  days,  or  even  in  a  few  hours ;  it  is 
[entirely  different  from  the  emphysematous  crackling  of 
more  common  occuirence  that  arises  fi-om  the  extrica- 
tion of  gas  from  severely  injured  parts  which  have  fallen 
into  putrefaction.  While  examining  a  bad  sprain  of 
the  ankle,  attended  as  usual  by  extitivasation  around 
the  malleoli,  and  keeping  in  view  the  possibility  of  frac- 
ture,  I  have  not  infrequently  had  my  attention  arrested 
»y  the  crackling  of  recently  deposited  fibrin,  even  within 
hour  or  two  after  the  accident,  which  I  can  readily 
>nceive  might  l>e  mistaken  for  the  crepitus  of  fracture. 
In  cases  of  sprain  severe  enough  to  cause  effusion  of 
>lood  around  the  malleoli,  it  is  wiser  to  etherize  the  pa- 
snt,  and  thus  secure  a  thoroughly  siitisfactory  exiimi- 
ition  ;  for  fnicture  in  this  locality,  through  difficulty 
getting  true  crepitus  in  consequence  of  the  binding 
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down  of  the  lower  fragmeot  by  its  ligamentous  attach- 
ments, is  not  always  easy  to  detect. 

It  is  as  well  now  to  inquire  what  becomes  of  blood 
ixjured  out  among  the  tissues  as  a  consequence  of  con- 
tiisioQ.  As  a  rule,  it  is  promptly  absorbe^l  by  the  lym- 
phatics, and  disappears.  In  the  exceptional  cases  in 
which  jiromj)!  absorj)tion  fails  to  take  place,  an  abscess 
may  result,  preceded  by  the  usual  symptoms  ;  or  by  a 
slower  process,  and  without  inflammation,  a  cyst  may< 
possibly  form.  More  rarely,  the  blood-chit  may  Ijecomi 
organized,  and  the  neoplasm  may  remain  as  an  over- 
growth. 

A  good  many  years  ago,  on  commencing  a  tour  of 
duty  in  the  adjoining  hospital,  I  found  in  the  ulcer 
ward  a  man  past  middle  age  with  an  enormous  conta^ 
sion  on  the  front  of  the  right  thigh.  A  ma-ss  of  plaslerW 
ing  from  the  ceiling  of  the  ward  had  fallen  upon  him  as 
he  lay  upon  his  l)ack,  a  month  before,  with  an  ulcer  of 
the  leg.  The  swelling  on  the  front  of  his  thigh  was 
very  large,  hot,  and  prominent,  and  the  skin  over  it  waa 
yellow  and  dusky  red.  Suppuration  of  an  old  extrav- 
asation from  contu.sion  was  evidently  imminent.  I 
learned  that  the  man's  habits  were  bad,  and  that  he 
had  not  kept  quietly  in  bed  since  his  injury,  as  orderet 
The  local  heat  and  tension  in  the  tumor  increased  ;  h< 
had  rigors,  and  his  temperature  ran  up.  ^Vhen  ulcer 
tion  had  thus  become  inevitable,  I  felt  justified  in  mak- 
ing a  free  opening,  through  which  I  turned  out  nearly 
a  quart  of  grnmous  blood-clot  mixed  with  pus.  There 
was  no  absolut*^  putridity  in  this  ill-looking  mixture, 
but  I  nevertheless  wa.shed  out  the  cavity  very  fi-eely 
with  warm  water.  The  patient  did  well  for  a  numl>er 
of  days,  when  stiddenly  quite  free  hfemorrhage  took 
place,  evidently  arterial,  from  some  point  at  the  bottom 
of  tho  huge,  irregular  cavity,  and  it  waa  necessary  to 
apply  the  tourniquet.  I  had  the  patient  put  upon  the 
ojierating  table,  and,  with  a  good  light,  endeavored  to 
find  and  secure  tlie  vessel,  which  gave  forth  blo«xl  very 
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[freely  whenever  the  tourniquet  was  relaxed.  But  I 
failed  in  my  efforts  to  secure  it ;  the  softish  material 
by  which  the  walls  of  the  cavity  were  lined  (inflamma- 
tory netiplasm,  or,  in  other  words,  granulation  tissue) 
gave  way  on  repeated  trials  with  the  tenaculum,  and 
the  ligature  would  not  hold.  Every  additional  tiial 
and  failure  seemed  to  multiply  the  number  of  the  bleed- 
ing points.  I  was  compelled,  therefore,  as  the  best 
chance  for  securing  the  patient's  safety,  to  place  a  liga- 
ture on  the  femoral  artery.  This  happily  arrested  the 
bleeding  ;  and  in  the  end  he  was  so  fortunate  as  to  get 
well  without  further  interruption. 

A  gentleman  was  sent  to  me  some  years  ago  with 
what  was  supposed  to  be  an  enlargement  <»f  the  left 
testis.    It  was  a  tumor  in  which  the  testis  could  not  be 
(distinguished — smooth,  round,  and  of  soft,  solid,  fleshy 
t  consistence.     He  had  taken  several  opinions,  and  had 
arrived  firmly  at  the  conviction  that  the  growth  was  at 
,  least  of  a  suspicious  character,  and  he  was  anxious  to 
I  get  rid  of  it.     The  enlargement  was  of  some  years'  du- 
ration ;  it  had  originated  in  a  bruise.     I  was  uncertain 
as  to  its  exact  natTire,  and  proposed  an  exploratory  op- 
aeration  in  which  the  tumor  was  to  be  cut  into  and  care- 
fully examined  before  the  spermatic  cord  was  laid  bare 
and  diHded  as  in  castration.     Tlie  result  was  that  1 
found  a  perfectly  healthy  testicle  enveloped  by  a  tiinica 
raginalis  at  least  an  inch  in  thickness,  the  additional 
[tnaterial  being  organized  blood-clot,  evidently  the  result 
I  of  an  old  hematocele.    This  I  removed  very  thoroughly, 
end  the  patient  made  a  good  recovery,  having  presened 
a  healthy  testicle. 

I  was  prepared  for  this  result,  for  I  liad  assisted  one 
of  my  colleagues  at  the  New  York  Hospital  in  a  similar 
case,  some  years  before,  in  which  the  tumor  was  much 
[laiprer. 

Contusion  in  its  extremest  degree  terminates  neces- 
rily  in  death  of  the  injured  part,  or  gangrene.  This 
^exemplified  where  the  wheel  of  a  railroad  car  has 
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passed  over  a  leg.  Here  contusion  is  carried  to  abso- 
lute crashing.  After  such  an  accident  we  find  the  ex- 
ternal skin  often  unbroken,  while  the  parts  within  are 
crushed  to  a  pulp.  It  is  a  source  of  surprise  in  such  a 
case  that  the  limb  retains  its  shape,  and  that  there  is 
in  most  cases  absolutely  nothing  on  its  surface  save  a 
brownish,  livid  discoloration  marking  the  tmck  of  the 
wheel.  Tlie  patient  soffere  little  pain,  for  the  nerves  of 
the  part  are  killed  outright  by  the  sudden  and  over- 
whelming force  ;  and  his  general  condition  is  character- 
ized by  the  peculhir  half -stupor  or  apathy  belonging  to 
the  state  of  shock  which  accompanies  great  surgical 
injuries. 

In  such  a  case  of  extreme  contusion  or  crushing  as ' 
this,  tlie  proper  resource  is  to  remove  the  limb  by  am- 
putation as  soon  as  the  condition  of  shock  has  been 
sufficiently  recovered  from.  If  this  be  not  done  the 
limb  will  fall  into  gangrene,  chemical  changes  will  take 
l)lace,  the  liquefying  dead  tissues  will  be  carried  into 
the  blood  in  overwhelming  quantity,  and  the  patient 
will  die,  in  most  cases,  from  collapse  and  putrid  poison- 
ing, or,  as  it  is  also  called,  acute  septiccEmia. 

Animals  may  recover  from  such  crushing  of  a  whole 
limb,  but  in  man  it  is  properly  regarded  as  a  necessa- 
rily mortal  injury,  for  which  prompt  amputation  offers 
the  only  chance  of  recovery. 

As  if  to  prove  this  rule,  I  will  mention  a  case  in 
which  an  exceptional  degree  of  vitality  was  manifested 
— such  a  case  as  occasionally  sets  all  our  rules  of  prog- 
nostics at  defiance,  and  ser\'es  to  explain  why  an  old 
surgeon  is  generally  more  cautious  in  his  opinions  and 
prognoses  than  a  young  one.  It  occurred  some  years 
ago  at  the  New  York  Hospital.  A  middle-aged  man 
named  Reid,  always  a  hard  drinker,  was  found  one 
Saturday  night  on  the  railrt^ad  track  near  Poughkeep- 
sie,  dead  drunk,  with  both  legs  crushed.  This  double 
injury  was  regarded  as  necessarily  mortal  by  all  who 
saw  him.    Nevertheless,  on  the  following  Monday  he 
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alive,  and  well  enough  to  be  forwarded  to  the 
city»  where  I  found  him  at  my  regular  hour  of  visit- 
ing the  hospital.  His  condition  was  sufficiently  good 
to  justify  the  removal  at  once  of  one  of  the  legs  below 
the  knee.  lie  bore  this  so  well  that  I  felt  warranted  in 
removing  the  other  the  day  but  one  after.  This  man 
got  well  without  any  bad  symptoms,  and  in  the  usual 
time.  I  should  be  sorry  that  the  mention  of  this  case, 
which  is  simply  an  example  of  unusual  tenacity  of  life, 
should  be  regarded  as  wan-anting  delay  in  resorting  to 
amputation  after  railroad  crushing  of  a  limb.  It  should 
rather  encourage  us  in  adopting  so  desperate  a  resource 
in  order  to  save  life.  The  rule  is  that  the  sooner  the 
operation  is  done,  after  tlie  extreme  degree  of  contusion 
of  a  limb  has  been  suffered,  the  better  the  chances  for 
Ufe. 

Finally,  there  is  stUl  another  mode  in  which  effused 
blood  is  liable  to  be  disposed  of  after  a  contu.sion,  and 
that  is  bi/  suppuration.  Whex-e  the  original  injury 
has  been  very  severe,  and  the  contused  parts  have  not 
been  kept  at  rest,  or  have  been  exposed  to  repeated 
mechanical  violence,  all  the  sjTuptoms  of  abscess  forma- 
tion may  make  their  appearance,  and  the  effused  blood 
may  be  eliminated  as  though  it  were  a  foreign  body. 

I  have  a  word  to  say  concerning  contusion  of  nerve 
9nh«tance.  The  temporary  suspension  of  function  of 
the  brain,  or  of  the  spinal  cord,  described  by  the  terms 
concussion  and  commotion,  belong  to  the  class  of  inju- 
ries we  are  now  considering. 

The  stunning  that  follows  a  severe  blow  is  an  effect 
of  contusion  of  the  cerebral  mass,  and  the  same  is  true 
of  falls  or  blows  producing  temporary  paralysis  of  the 
limbs  by  their  effect  uix)n  the  spinal  cord,  whether  the 
force  be  transmitted  to  the  nervous  centers  directly,  as 
by  a  blow  ujKjn  the  head,  or  indirectly  by  a  fall  upon 
the  feet  or  elsewhere. 

The  painful  sensation  of  exhaustion  caused  by  a 
blow  upon  the  pit  of  the  stomach,  which  is  said  even  to 
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have  caused  death — of  which  I  am  doubtful ;  the  severe 
aching  pain,  numlmes-s,  and  tingling,  extending  to  the 
little  linger,  which  foUow  a  blow  upon  the  ulnar  nerve 
at  the  elbow ;  and  the  paralysis  of  the  delti>id  muscle 
from  a  fall  or  blow  upon  the  shoulder,  which  stretchei^ 
the  circumtlex  nerve  where  it  half  encircles  the  neck  of 
the  humerus — are  all  examples  of  contusion  affecting 
nerve  substance. 

Unless  complicated  by  more  serious  lesion  of  other 
parts,  these  nerve  contusions  are  in  most  cases,  sooner 
or  later,  recovered  from.  The  most  noticeable  excep- 
tions which  I  have  encountered  are  the  prolonged  ef- 
fects of  the  tremendous  violence  inflicted  by  niilnDacl 
accidents  and  collisions  upon  the  nervous  centers  ;  and 
the  fatty  atrophy  and  permanent  loss  of  function  of  the 
deltoid  muscle  after  a  fall  ui>on  the  shoulder,  which  is 
explained  by  the  fact  that  its  nerve  supply  is  derived 
Sf>lely  from  the  bruised  circumflex,  and  that  the  muscle 
falls  into  atrophy  before  the  ner\'e  recovers  its  func- 
tion of  conduction.  In  treating  this  last-mentioned  in- 
jury T  would  suggest  that  the  deltoid  should  be  con- 
stantly subjected  to  exercise  by  means  of  the  galvanic_ 
current,  in  order  to  prevent  atrophy  from  non-use, 
that  when  the  injured  neiTe  resumes  its  functions  the 
muscle  may  l>e  ready  to  respond.  I  have  seen  good  re- 
sults from  this  remedy. 

Of  the  severe  contusion  of  nerve  substance  from  rail- 
road accidents  I  shall  speak  hereafter. 

As  in  violent  sprain  of  ligaments  and  tendons  ni 
joints  (a  form  of  injury  very  nearly  allied  to  contusion^. 
a  bruise  is  .sometimes  fallowed  by  exrtusire  pnin,  of  the 
character  of  a  paroxysm  of  neuralgia.  For  this  the 
best  bjcal  remedy  is  the  ajjplicafion  of  I/raf.  in  as  (freai^ 
a  df'f/rfifi  a.^  can  be  borne,  and  pi'eferably  by  foment 
tions  with  hot  salt  water. 

The  disapjiejirance  by  absttrjition  of  blood  effused 
in  contusion  is,  in  some  ca.ses,  so  exceedingly  slow  that 
the  practitioner  might  seriously  ask  himself  if  he  should 
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not  be  jnstified  in  treating  the  collection,  when  small 
and  clearly  defined,  as  an  encysted  tumor — which  in 
some  sense  it  Ls — and  removing  it.  Painting  with  iodine, 
and  blisters,  are  not  always  efficacious ;  and  stimulating 
remedies  might  provoke  suppuration. 

Under  these  circnmstances,  pressure  is  probably  one 
of  the  best  remedies  to  try — by  means  of  a  bandage 
and  compres.sed  sponge,  or  by  pi-essure  carried  so  far 
even  as  to  burst  the  false  cyst  and  distribute  its  con- 
tents in  the  suiTounding  connective  tissue,  where  it 
would  be  likely  to  undergo  absorption — the  treatment 
applied  to  ganglia  upon  the  slieatlis  of  tendons, 

Contusians  of  joints  are  often  seen  in  persons 
brought  to  the  hospital  who  have  been  hurt  in  blasting 
rocks,  in  railroad  iuvidents,  or  by  machinery.  They 
are  liable  to  comi>lic:iti(»n,  in  severe  cases,  by  laceration 
of  the  synovial  membrane  and  effusion  of  blood  into 
the  cavity  of  the  joint.  Fracture  near  the  joint,  or  into 
it,  is  not  very  rare,  A  boy  was  thrown  from  his  pony, 
which  stepped  upon  the  lad's  shoulder  as  he  lay  upon 
the  ground,  and  the  result  was  a  contusion  of  the  shoul- 
der-j(tint,  with  distinct  separation  of  the  head  of  the 
htimenis  at  the  line  of  junction  of  the  epiphysis  with 
the  shaft.  He  got  good  union  in  little  more  than  two 
weeks,  with  a  pad  in  the  axilla  and  an  outside  splint 
molded  to  the  shoulder  and  arm. 

Extravasation  of  blood  outside  of  the  injured  joint 
should  not  be  mistaken  for  hfemorrhage  into  its  cavity ; 
and  yet  they  might  co-exist.  The  use  of  the  aspirator 
would  determine  the  question. 

The  treatment  required  for  a  contused  joint  is  a  wire 
splint  and  a  spirit  lotion,  in  mild  ca.'=ies,  until  heat  and 
swelling  have  subsided,  and  then  moderate  pressure  by 
bandage,  with  judicious  attempts  at  pa.ssive  motion.  In 
case  of  excessive  and  persistent  heat  and  tension,  the 
joint  should  l)e  covered  with  leeches  to  avert  exudation 
or  supptiration.  If  the  excitement  be  of  lower  grade 
and  slow  in  subsiding,  counter-irritation  by  blisters  is 
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advisable;  but,  above  all,  absolute  rest  for  a  time, 
Jarjavay,  of  Paris,  in  distention  of  a  joint  by  effused 
blood,  reports  successful  results  after  evacuating  it  by 
means  of  a  valvular  opening.  This  might  be  safely 
done  with  antiseptic  precautions.  In  excessive  disten- 
tion by  serum  I  should  prefer  the  aspirator. 

From  what  I  have  said,  it  may  be  inferred  that  the 
main  features  in  the  treatment  of  contusions  in  genertd 
are  to  secure  rest  and  protection  for  the  injured  part, 
and  to  rely  with  confidence  upon  the  efforts  of  nature 
for  repair  of  subcutaneous  lesions,  when  moderate  in 
(lep;ree,  and  for  absorption  of  effused  blood.  With  the 
additional  remedies  ah'eady  suggested  for  special  cases, 
I  think  that  this  expectant  plan  of  treatment  can  not  be 
too  honestly  carried  out.  There  is,  in  fact,  danger  in 
ofRciousness. 

The  early  application  of  cold,  or  moderate  pressure, 
as  by  means  of  crushed  ice  in  a  bhithler,  tends  to  limit 
the  effusion  of  blood.  Certain  lotions  have  a  reputation 
for  promoting  absorption — e.  g.,  muriate  of  ammonia 
dissolved  in  camphor- water,  an  ounce  to  the  pint,  with 
the  addition  of  a  little  spirit ;  dilute  tincture  of  arnica, 
or  witch-hazel. 

The  application  of  leeches  to  a  i*ecent  bhiody  tumor 
is  unwise,  especially  when  seated  upon  the  head  of  a 
chihl.  They  do  not  draw  out  the  effused  blood,  as  is 
popularly  believed,  and  tliey  do  cause  pain,  and  some- 
times unnecessary  irritation,  and  loss  of  blood.  As  to 
"prevention  of  inHammation " — the  popular  ground 
for  apprehension — absolute  rest  in  a  large  majority 
of  cases  is  a  more  efficient  measure  than  hiss  of  blood. 
On  the  other  hand,  when  employed  exceptionally,  as 
I  have  advii^ed,  in  the  case  of  a  contused  joint,  to 
prevent  disorganizjition  of  parts  from  exc^essive  ac- 
tion, leeches  should  be  applied  most  liberally,  and  in 
successive  relays.  I  have  seen  great  benefit  from 
their  use  under  these  circumstances ;  but  there  must 
be  no  limit  as  to  numbers.     Hero  they  prevent  con- 


CONTUSED   WOUNDS. 


259 


ion  from  afflux,  and  lessen  the  tendency  to  exu- 
rdation. 

niere  is  an  important  class  of  injuries,  already  men- 
tioned, which  may  he  properly  considered  in  connection 
with  the  foregoing — sjyrains  of  the  soft  poi-ts  around 
the  joints.  They  resemble  contusions,  not  only  in  the 
frequent  co-existence  of  ecchymosis  from  tearing  of  sur- 
[face  blood-vessels,  but  because  they  also,  for  the  most 
[part,  undergo  repair  beneath  the  surface,  away  from 
I  the  contact  of  the  external  air. 

A  sprain  results  from  violent  wrenching  of  a  joint, 
[in  which  its  normal  limits  of  motion  are  forcibly  sur- 
jpassed.    The  most  common  seat  of  spra^  is  the  ankle- 
Moint>  and  it  is  often  produced  in  jumping  from  a  car- 
iTiage  or  a  railroad  car  in  motion,  where  the  weight  and 
[the  enormous  leverage  of  the  body  are  brought  to  bear 
fnpon  this  joint  suddenly,  and  nith  great  force,  as  the 
foot  touches  the  ground.     Death  rarely  follows  this  in- 
jury when  moderate  in  degree,  unless  it  is  complicated 
with  others  of  more  gravity  ;   and  therefore  post-mor- 
tem examinations  afford  us  but  scant  evidence  as  to  the 
exact  lesions  which  are  produced  in  sprains. 

Experiments  upon  the  dead  body  by  Bonnet,  of 
Lyons,  have  adde<^l  some  facts  to  onr  knowledge.  It 
has,  thus  l>een  shown  that  the  stress  of  the  injury,  aa  we 
should  presuppose,  falls  upon  the  ligaments  which 
hold  the  joint  surfax'es  in  their  proper  relations.  These 
are  often  partially,  but  rarely  completely,  ruptured. 
The  tendons  around  a  forcibly  twisted  joint  are  put  upon 
kthe  stretch,  but  not  often  torn  across,  although  their 
shpatbs  are  frequently  dragged  upon  and  lacerated. 
I  Muscle  (e.  g.,  the  gastrocnemius  near  the  junction  with 
[its  tendon)  ha-s  been  known  to  give  way ;  connective 
le  and  skin  are  violently  stretched ;  surface  blood- 
»ls  are  ruptured,  and  blow!  is  effused. 
The  severe  sickening  pain  that  attends  the  injury 
jes  from  the  stretching  of  the  nerves,  and  not  from 
peculiar  sensibility  of  the  white  fibrous  structures. 
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Fracture  of  bone  not  infrequently  complicates  a  i 
vere  sprain — as  the  breaking  off  of  the  external 
leolus  when  the  foot  is  violently  twisted  inwaitl ;  for, 
under  the  iaUnence  of  great  force,  bone  will  often  yield 
before  ligament  or  tendon.  This  is  exemplilied  in  frac- 
ture across  the  patella  by  forcible  action  of  the  enor- 
mous muscles  of  the  thigh,  and  in  fracture  of  the  ole- 
cranon by  the  sole  power  of  the  tiicepa  extensor  cubiti 

Of  the  different  joints,  the  ginglymoid  wouhl  seem 
to  be  more  liable  to  sprain,  the  enartlirodial  to  dislo- 
cation. 

In  a  bad  sprain,  the  neighl^oring  joints  also  suffer  in 
some  degree,  as  the  knee  and  hip  when  the  ankle  has 
been  severely  >vrenched.  In  the  presence  of  the  main 
injury,  as  N61aton  has  pointed  out,  these  complications 
often  pass  unnoticed. 

The  symptoms  of  sprain  are  pain,  swelling,  inability 
to  use  the  joint,  and,  in  most  cases,  ecchjTnosis.  The 
pain  is  often  excessive  at  first,  requhing  hot  fomenta- 
tions for  its  relief.  .The  swelling  is  largely  OMiematous 
in  character,  through  interruption  of  circulation  in  the 
subcutaneous  structures,  mainly  by  rupture  of  vessels 
and  the  pressure  of  extravasated  blood. 

Among  the  dangers  most  to  be  feared  in  sprain  is 
exaggerated  and  persistent  tenderness  of  the  joint,  and 
C(msequent  inability,  or  at  least  unwillingness,  to  re- 
sume its  use,  causing  delay  in  complete  recover}'. 
Hence,  a  bad  sprain  is  popularly  and  not  incorrectly 
recorded  as  about  as  serious  an  injury  as  a  broken  bone. 
In  fact^  lesion  of  bone,  often  actually  present  in  c(m- 
nection  with  sprain,  is  always  to  be  cai-efully  sought  for 
at  the  first  examination ;  and  this,  in  justice  to  Ixith 
patient  and  surgeon,  a.s  I  have  already  insisted,  should 
be  made  und^r  thp  influence  of  an  anaesthetic. 

It  will  he  found  in  some  cases,  by  increased  mobility 
of  the  j(tint  surfaces  upon  each  other,  at  first,  that 
there  has  been  actual  dislocation — partial  or  complete — 
which  has  already  reduced  itself.    This  involves  laceiu- 
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tion  of  ligamentous  fibers,  or  the  scaling  off  of  the  sur- 
face bone  to  which  they  are  attached.  Lesions  which 
have  passed  unrecognized  at  first  explain,  in  most  cjises, 
the  disappointment  of  tardy  recovery  from  sjirain  ;  and 
the responslhility  for  a/avUy  prognosis  in  this  respect 
should  not  lie  with  the  surgeon.  Whenever  there  is 
any  doubt  as  to  diagnosis,  T  again  rex)eat  that  he  should 
always  insist  upon  anaesthesia,  or  freedom  from  subse- 
qtient  responsibility. 

There  is  a  good  argument  in  favor  of  ansesthesia 
in  the  fact  that  the  free  but  judicious  handling  of  a 
sprained  joint  immediately  after  an  injury  does  no 
harm,  but.  on  the  contrary,  is  the  source  of  posilire 
benefit.  This  has  been  fully  demonstrate  by  the  good 
which  undoubtedly  follows  the  efforts  of  the  practiced 
manipulator,  or  rubber,  in  relieving  pain  immediately 
after  the  hurt,  as  well  as  during  convalescence. 

Hot  or  cold  applications  may  be  used  at  first,  which- 
ever is  most  grateful  to  the  patient's  feelings.  Subse- 
quent treatrapnt  will  dei>end  upon  the  diagnosis.  Ac- 
cording to  the  severity  of  the  sprain,  a  longer  or  shorter 
periotl  of  absolute  immobility  is,  in  the  great  majority 
of  cases,  the  dominant  necessity.  When  stifficient  time 
has  l>een  allowed  for  union  of  ruptured  parts  (and  here 
it  is  to  be  remembered  that  white  fibrous  tissues  heal 
almost  as  slowly  as  bone),  then  gentle  motion  and  rub- 
bing of  the  joint  may  be  tried.  If  great  pain  follow  this 
trial,  immobility  may  be  resumed  for  a  time.  Billroth 
says  that  since  he  ha.s  put  up  sprained  joints  in  plaster 
his  results  have  been  very  favorable.  The  starch  band- 
age applied  snugly  orer  cotton  batting  ftas  giren  me 
great  satisfaction.  The  great  advantnge  of  the  im- 
movable apparatus  in  this  form  is  that  the  patient  can 
ride  out,  and  thus  escape  the  bad  consequences  of  con- 
tinement. 

The  unaccountable  sensitiveness  which  sometimes 
persists  in  a  joint  which  has  been  sprained,  even  after 
all  anna  turn  1  heat  and  swelling  have  subsided  and 
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sufficient  time  has  ebipsed  for  thorough  repair,  is  belt 
treated,  as  far  as  local  remedies  seem  to  be  tialled  for,  by 
systematic  rubbing,  or  massage^  as  the  French  cull  it, 
by  douches  of  hot  and  cold  water  applied  alternately, 
and  by  judicious  attempts  at  use.  There  aj-e  no  lini- 
ments of  especial  virtue ;  the  good  attributed  to  them 
is  really  due  to  the  hand  nibbing ;  to  facilitiite  this  the 
compound  soap  liniment  is  the  best,  or  simple  vaseline. 

But  general  remedies  are  often  of  even  greater  value. 
A  scrofulous,  gouty,  (jr  hysterical  element  in  the  con- 
stitution of  a  patient  suffering  from  sprain  must  not 
be  allowed  to  escape  attention,  for  these  influences  ee- 
riously  affect  both  treatment  and  cure.  A  "white-swell- 
ing "  very  often  dates  its  origin  from  a  bruise  or  sprain. 
A  gouty  patient  may  continue  to  suffer  fi-om  pain  and 
tendeniess  after  a  spmin  until  relieved  by  the  adminis- 
tration of  colchicum  ;  and  many  an  interesting  young 
lady  has  been  kept  in  a  state  of  bed -ridden  invalidism 
by  the  hysterical  over-sensitiveness  following  a  sprained 
joint  which  has  prevented  timely  resumption  of  tiae,  in 
consequence  of  the  too  great  sympathy  of  friends— and 
sometimes  also  of  the  surgeon.  /  ?tav€  found  live  con- 
tinued current  of  electricity  nsefvl  in  these  cases  qf 
hysterical  neuralgia  which  qften  tax  our  best  skill  in 
their  management. 

An  elderly  spinster  had  the  misfortune  to  fall  on 
the  ice  and  fmcture  the  lower  end  of  the  radius.  I  put 
up  the  fracture  in  short  splints,  and  in  a  month  got  good 
union,  without  deformity.  A  week  afterward  she  came 
complaining  bitterly  that  sometliing  must  be  wrong  in 
her  wrist,  for  it  wiw  constantly  paining  her.  I  found 
nothing  wrong  aa  regards  the  fracture,  but  her  urine 
was  li)aded  with  uric  arid,  and  I  bethought  myself  that 
1  had  attended  her  brother  in  a  tit  of  the  gout.  Where- 
upon I  put  her  on  the  use  of  colchicum  and  alkalies, 
and  she  was  soon  relieved. 

Vontvaed  wounds  come  next  in  order  after  contn. 
sions.    Their  common  features  worthy  of  note  are  the 
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similar  kinds  of  violence  by  which  they  are  produced, 
and  the  liability  of  killing  of  tissue  by  crushing.  The 
great  practical  diiference  between  them  is  that  contused 
wounds  are  open  icoi/nds,  and  that  they  heal  by  the 
slower  and  more  uncertain  process  of  granulation  and 
suppuration,  and  not  by  the  prompt  and  quiet  tissue- 
formation,  without  pus,  with  which  we  have  become 
familiar  in  the  healing  of  subcutaneous  lesions.  The 
best  examples  to  illustrate  the  difference  between  a  con- 
tusion and  a  confused  wound  are  a  simple  and  a  coin- 
pound  fracture — when  produced  by  direct  violence,  A 
fracture  fir^jm  indirect  force,  as  when  the  leg  is  broken 
by  the  leverage  of  the  body,  as  in  Jumping  from  a  car- 
riage, does  not  partake  of  the  nature  of  a  contusion ; 
nor  does  a  compound  fracture  when  a  sharp  fragment 
of  bone  is  forced  from  in  thin  through  the  integuments, 
thus  rendering  a  simple  fracture  compound.  But  when 
a  kick  of  a  horse  produces  a  fracture  at  the  point  struck 
by  the  hoof,  whetlier  the  soft  parts  are  laid  open  or  not, 
there  is  no  question  as  to  the  character  of  the  injury  as 
n^gftrds  contusion.  It  is  fair  to  assume  that  most  bad 
OMSS  of  compound  fracture  l^elong  to  the  latter  class. 

An  ordinary  abrasian  or  excoriation  of  the  skin  is 
the  simplest  form  of  a  contuse^l  wound.  Here  the 
external  horny  layer  of  the  epidermis  only  may  be 
rubbed  oflF,  or  its  softer  layer,  the  rete  mucosum,  also 
invaded,  or  the  papillary  structure  of  the  true  skin  itself 
may  be  bruised  or  destroyed.  The  first  of  these  simple 
lesions  may  scab  if  the  part  he  kept  quiet  and  pro- 
tected from  further  harm ;  but,  when  true  skin  is  in- 
volved, suppuration  is  the  rule. 

AVTien  deeper  parts  are  reached  by  the  bruising  force, 
more  or  less  of  the  skin  and  surface  tissues  will  have 
been  crushed  out  of  life,  possibly  also  torn  or  lacerated 
(for,  practically,  it  is  imjiossible  to  separate  these  va- 
rieties of  injury),  and  the  process  of  separation  of  dead 
from  living  parts  must,  at  such  points,  necessarily  pre- 
cede all  other  efforts  at  repair.     Such  wounds  are  pro- 
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daced  by  a  fragment  of  shell,  or  the  teai-ing  of  a  limb 
by  a  round-shot,  but  mainly  by  the  multifarious  contri- 
vances of  modem  steam-driven  machinery,  crushing  and 
scalping  by  cog-wheels  and  belting,  and  bruising  and 
laceration  in  endless  variety. 

Contused  wounds  present  irregular  margins,  with 
flaps  of  torn  and  stretched  skin  and  crushed  nm»ole, 
lacerated  tendons,  and  even  fragments  of  bone.  In 
these  wounds  there  is  obvious  uncertainty  as  to  how  far 
destruction  of  life  has  gone,  and  in  what  degree  the  in- 
jured tissues— which  may  be  only  half  killed — are  ca-  ] 
pable  of  rejiairing  themselves. 

There  i.s  little  call  for  sutures  and  plasters  for  ao  | 
curate  dressing  of  contused  wounds  in  hope  of  primary] 
uuion.  An  adjustment  only  of  parts  is  proper,  so  aa 
to  prevenfturther  harm  from  isolation  or  contortion  of 
flaps  after  the  necessary  steps  have  been  taken  to  con- 
trol haemorrhage  and  to  remove  foreign  substances ;  so 
also  are  subsequent  means  to  secure  immobility  to  the 
part.  Usually  the  wound  is  protected  by  some  moist^ 
soft  material,  such  as  a  poultice,  water-dressing,  or 
a  compress  of  prepared  cotton  spread  with  vaseUne. 
These  measures,  together  with  anodynes,  if  required  to 
secure  freedom  from  pain,  and  quiet  rest  to  the  pa- 
tient, constitute  the  ordinary  routine  treatment. 

There  is  no  absolute  iinpossibility  in  atMning  pri- 
mary union  of  ftom^  jMrtion  of  a  cotitmtcd  wound  ;  in 
fact^  in  the  vascular  and  rapidly  healiug  scalp  it  is  the 
rule  rather  than  the  exception  ;  therefore  in  the  dress- 
ing an  adhesive  strap  is  admissible,  or  even  a  point  of 
suture,  hero  and  there,  to  keep  jnirts  in  their  proper  re- 
lations. But  they  must  be  lightly  applied ;  any  dej 
of  pressure  might  interfere  with  the  recovery  of  parttfj 
threatened  with  death. 

Where  sand,  powder,  or  other  foreign  materials  vx^\ 
to  l)e  removed,  une  warm  carbolized  water  freely,  in 
stream  from  a  8ix>nge  or  a  syringe. 

A  period  of  some  days  mu.st  follow  during  which  a 
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contused  wound  undergoes  what  has  been  called  the 
^'^ process  of  digestion,^-  or  a  cleansing-off  of  its  surface. 
At  the  exiiiration  of  this  time,  if  everything  goes  well, 
bright-red  spots  or  surfaces  of  granulations  wiU  have 
become  visible,  covered  with  yellowish,  creamy  pus. 
During  the  interval  that  has  passed,  the  discharges  from 
the  wound  will  have  been  watery  and  offensive  through 
the  presence  of  dead  tissue  which  is  being  dissolved,  or 
coming  away  in  shreds,  or  perhaps  in  larger  masses, 
such  as  we  call  sloughs. 

The  exact  mode  by  which  these  sloughs  become  de- 
tached from  a  still  living  part  is  full  of  interest.  In 
the  first  place,  what  is  called  "a  line  of  demarkation*' 
forms  between  the  dead  and  living  tissues.  On  the 
skin,  where  the  process  is  best  observed,  this  line  is  ir- 
regular, dusky-red  in  tint,  and  marked  by  more  or  less 
elevation  of  the  cuticle — a  sort  of  linear  blister.  On 
removing  the  cuticle,  a  distinct  line  of  separation — in 
the  case  of  a  large  slough,  a  sort  of  commencing  chasm 
— is  visible  between  the  dead  and  living  tissue  ;  on  the 
side  of  the  slough,  a  livid,  discolored  surface ;  on  the 
other  side,  a  line  of  piukish  gi-anulations — i.  e.,  the  raw 
surface  of  the  living  tissues  bathed  in  pus.  The  chasm 
results  from  the  shrinkage  of  the  dead  parts,  and  from 
their  partial  solution  or  liquefaction. 

On  and  immediately  beneath  the  surface  of  the  parts 
which  have  retained  their  vitality  in  a  contused  wound, 
the  successive  clmnges  constituting  the  process  of  re- 
pair, with  which  we  are  familiar,  have  been  quietly 
progressing,  viz.:  dilatation  of  blood-vessels,  with  in- 
creased afflux  of  blood,  exudation,  and  cell-growth,  the 
latter  gradually  distending  the  meshes  of  the  tissue 
for  a  line  or  two  in  depth,  and  cropping  out  upon  its 
snrface  as  a  layer  of  gr.anulations,  of  which  we  have 
already  had  a  glimpse.  The  object  of  this  new  forma- 
tion is,  as  usual,  to  fill  up  the  breach  resulting  from  the 
wound.  As  its  attainment  is  obstructed  for  the  moment 
by  the  presence  of  the  slough,  which  adheres  until  the 
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granulating  surface  is  complete,  the  germinating  cells 
which  have  i-eached  the  surfa^^e,  disappointed  of  their 
purpose,  are  detached  as  pns  corpuscles  and  floated 
away  in  the  more  watery  jwrtion  of  the  exudation. 
Thus  the  supply  of  new  material  is  held  in  abeyance  to 
await  its  opportunity. 

In  this  manner  the  dead  tissues  are  gradually  sepa- 
rated fi'om  the  living — by  the  vital  process  set  up  and 
carried  on  entirely  within  the  latter — actually  pushed 
oflf  by  the  advancing  granulations.  By  the  time  this 
process  has  advanced  to  the  stage  of  suppuration,  the 
slough,  in  most  cases,  has  become  so  loosened  from  its 
connection  as  to  be  easily  detached. 

The  process  just  described  is  more  active  in  the  more 
vascular  tissues  ;  hence  a  slough  will  sometimes  remain 
attached  to  the  living  parts  by  shreds  of  tendon,  liga- 
ment, or  aponeurosis,  being  elsewhere  entirely  loose,  and 
perhaps  requiring  the  surgeon's  scissors  to  expedite,  at 
these  j)oints,  the  detachment  of  an  offensive  mass.  This 
is  the  mode  by  which  the  surface  of  a  contused  wound 
cleans  itself  or  "digests."  It  was  formerly  regarded  as 
an  ill  u  St  nit  ion  of  one  of  the  uses  of  supjuiration. 

But,  in  the  advance  of  sui^ry,  contased  wounds, 
even  of  the  most  serious  chanuiter,  can  be  conducted  to 
a  more  rapid  and  safer  cure  icithout  suppuTadon. 
Under  the  antiseptic  method  of  dressing  wounds  now 
coming  into  general  use,  pus  formation  canbe  entirely 
pretentrd,  the  material  provided  for  repair  being  ail 
reserved  for  its  lefritimute  uses,  and  none  of  it  wasted  om 
pus.  This  method  of  dressing,  therefore,  expeditee  r©»J 
X>air,  and  economizes  both  vital  material  and  vital  force* 

Moreover,  by  preventing  putrefactive  fermentation 
in  the  parts  that  necessarily  die,  it  averts  the  danger  of 
nb8ori>tion  of  putrid  material  and  septicemic  poison- 
ing. This  is  always  greater  in  the  earlier  days  after  an 
injurj'  of  this  kind,  during  which  fluid  matters  from 
the  wound  can  travel  along  through  the  meshes  of  the 
connective  tissue  before  a  barrier  of  granulation  ti 
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has  been  erected.  Under  an  antiseptic  dressing  the 
wound  is  entirely  cut  off  from  the  external  ah*,  and  en- 
veloped in  an  atmosphere  of  the  volatilizable  carbolic 
acid.  When  fragments  of  tissue  die  under  this  dress- 
ing they  simply  liquefy,  and  give  forth  no  fetid  gases. 
If  avenues  of  escape  are  judioiously  providt^d  for  the 
fluids  that  result,  there  is  no  impediment  to  i-apid 
and  continuous  growth  of  the  granulation  tissue  into  a 
healthy  scar.  Under  these  conditions,  which,  by  sldllful 
and  careful  management,  we  can  command  at  \vill,  the 
process  becomes  almost  identical  with  that  of  healing 
under  a  scab. 

The  best  mode  of  accomplishing  effectual  drainaffe, 
BO  as  to  favor  this  mode  of  healing,  is  by  introducing 
pieces  of  caoutchouc  tubing  into  the  wound  before  ap- 
plying the  dressing.  These  should  be  graded  in  size 
and  length  and  number,  according  to  the  size  and 
shape  of  the  wound  to  he  drained,  and  one  end,  at 
least,  of  each  piece  of  tubing  should  be  brought  outside 
in  a  dei)ending  position.  If  necessary,  the  wall  of  a 
cavity  or  a  flap  may  l)e  perforated  in  order  to  secure  a 
favorable  point  of  exit  for  a  di-ainage-tube.  The  ex- 
ternal orifice  of  a  tube  should  be  kept  free  and  open,  if 
it  tend  to  become  obstructetl,  by  injecting  a  weak  .solu- 
tion of  carl)olized  water  through  it  from  time  to  time. 
The  drainage-tubes  should  be  provided  with  numerous 
lateral  oi)enings  where  they  traverse  the  cavity  of  the 
wound,  and,  before  being  put  in  place,  they  should 
have  been  thoroughly  washed  in  a  carbolized  soluti<jn. 
When  such  tubing  can  not  be  procured,  strands  of 
horse-hair,  common  catgut,  or  even  stout  waxed  hempen 
thread,  may  be  substituted  for  it  in  bundles  of  from 
half  a  dozen  to  a  dozen  strands.  The  decalcified  hollow 
bones  of  fowls  and  other  small  animals  make  absorbable 
drainage-tul>es,  for  they  may  be  so  prepared  as  to  melt 
away  and  blend  with  the  tissues  like  prepared  catgut. 
Under  this  mode  of  dressing,  when  the  drainage  ceases 
through  lack  of  discharge,  the  tubing  or  other  apparatus 
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employed  for  thia  purixjse  may  be  gradually  shortened, 
and  finally  discontinued  entirely,  and  the  wound  will 
be  shortly  found  to  be  consolidated. 

When,  after  the  lapse  of  a  longer  or  shorter  rime, 
under  the  poultices  or  water-dressing  heretofore  em 
jiloyed^  a  contused  wound  luis  reached  the  stage  in 
which  its  surfaces  are  fairly  covered  everywhere  with 
healthy  granulations,  then  its  final  healing  may  be  ex- 
pedited by  bringing  these  surfaces  in  contact  and  effect- 
ing their  consolidation  by  secondary  adhesion. 

As  a  rule,  contused  wounds  are  not  attended  by  se- 
rious haemorrhage  so  commonly  or  to  so  great  an  extent 
as  incised  wounds,  but  they  involve  a  peculiar  danger, 
namely,  the  possibility  of  serious  loss  of  blood  on  the 
final  seimration  of  a  slough  which  may  have  involvedj 
an  artery  of  some  size.  This  is  the  same  secondary* 
hiemorrhage  that  is  liable  to  occur  in  gunshot  wounds 
— and  it  is  brought  about  in  the  same  way.  When  a 
slough  is  so  situated  as  possibly  to  include  an  artery  of 
size,  which  may  not  be  successfully  obliterated  by  na- 
ture's process,  it  woidd  be  a  wise  precaution,  at  the  j)©., 
riod  of  danger — i.  e.,  toward  the  eighth  or  ninth  day- 
apply  a  tourniquet,  when  feasible,  in  such  a  manner 
that  it  may  be  screwed  up  at  once  if  ha?morrhage  should 
occur,  and  to  teach  the  attendants  and  the  patient  him- 
self how  to  make  pressure  upon  the  main  artery  of  the 
limb.  By  this  foresight  and  timely  i)recantion  life  tnaji 
possibly  be  saved.  Lacerated  icounds  present  most  oi 
the  features  of  contused  wound.s,  but  have,  nevertho*^ 
less,  some  peculmrities  of  their  own, 

A  finger  or  thumb  may  be  torn  off  by  machinery," 
dragging  out  the  muscles  and  tendons  attached  to  their 
phalanges  more  or  less  completely  from  the  cotnjiart- 
ments  formed  l)y  the  inter-muscular  septa. 

A  man  came  one  day  to  the  New  York  ITospital, 
bringing  the  last  phalanx  of  his  index-finger  firmly 
fixed  in  a  hirge  brass  screw-nut.  '^\1iile  the  nut  was  re- 
volving with  great  rapidity  he  had  thoughtlessly  in- 
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serted  the  tip  of  his  finger,  when  it  was  drawn  in  and 
wrenched  off  in  an  instant  at  the  second  phalanx,  with 
two  tendons  attached  to  it  and  a  portion  of  the  flexor 
muscular  mass. 

These  wounds  are  liable  to  be  followed  by  unhealthy 
diffuse  pus-formation  in  the  thecae  of  the  tendons,  rap- 
idly extending  to  the  palm  of  the  hand,  and  even  to  the 
fore-arm. 

The  operation  of  fashioning  a  stump  to  the  finger  in 
a  case  of  this  kind  should  be  done  with  full  antisejjtic 
precautions,  and  a  graduated  compress  should  be  ap- 
plied so  as  to  make  gentle  pressure  along  the  track  of 
the  avulsed  tendons  or  muscles. 

No  bleeding,  as  a  rule,  follows  avulsion  of  a  limb, 
even  where  large  vessels  are  torn  across ;  the  gush  is  tri- 
fling and  cejises  at  once.  In  the  stretching  that  pre- 
cedes the  laceration  of  the  artery,  its  inner  coats  give 
way  transversely  and  cnrl  inward,  as  in  the  haemostatic 
device  of  torsion,  and  plug  its  caliber,  so  that  the  vessel 
is  effectually  t)bstructed.  In  the  cases  in  which  the 
whole  upper  extremity  has  been  tora  away  by  machin- 
ery, there  has  been,  in  most  cases,  no  bleeding  whatso- 
ever ;  and,  when  limbs  have  been  torn  off  by  round-shot 
or  shell  and  left  hanging  by  a  mere  shred  of  integument, 
there  has  been  rarely  any  htcmorrhage.  In  a  case  I 
once  witnessed,  in  which  a  rammer's  arm  was  blown  off 
just  below  the  shoulder  by  the  premature  explosion  of  a 
piece  during  light  artillery  practice,  the  brachial  artery, 
blackened  by  powder,  projected  at  least  two  inches  from 
the  stump,  and  was  pulsating  to  >Nithin  an  inch  of  its 
torn  end  ;  but  this  was  effectually  sealed.  Such  vessels 
should  be  carefully  and  ]iromptly  tied  at  a  safe  distance 
on  the  proximal  side  of  the  stretched  and  injured  portion. 

Parts  which  have  been  violently  stretched  are  liable, 
snbseqnently,  to  slough,  either  from  the  injury  directly, 
or  from  the  excessive  afHux  of  blood  required  for  re- 
pair, their  damaged  vitality  rendering  them  unfit  for 
the  effort  involved  in  this  procesa. 
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There  is  the  same  tendency  to  death  invohing,  in 
rather  rare  instances,  a  limb  after  contusion.,  perhai>aj 
of  no  great  severity,  coming  on  without  apparent  re»«j 
son  and  advancing  with  fatal  rapidity — an  occurrencel 
always  possible,  but  one  which  it  is  not  easy  always  to 
foresee  or  to  explain. 

An  otherwise  healthy  young  man  was  brought  into 
the  New  York  Hospital  with  a  simple  fracture  of  the 
leg;  an  omnibus-wheel  had  just  passed  over  the  limb. 
There  was  some  general  sliock,  and  no  evidence  of  more 
than  ordinary  contusion  in  a  fmcture  resulting  from  di- 
rect violence,  and  very  slight  displacement.  The  limb 
was  x^laced  in  a  fracture-b<ix,  and  a  spirit  lotion  applied 
at  the  seat  of  fracture.  At  the  morning  visit  I  was  sur- 
prised to  find  little  or  no  general  reaction,  and  the  leg' 
cold  up  to  the  knee,  with  distinct  crepitation  perceptible' 
on  slightly  compressing  it.  The  limb  was  somewhat 
swollen  and  tense,  marbled  with  a  peculiar  brownish- 
red  tint,  with  streaks  of  the  same  discoloration  extend* 
ing  to  the  thigh  along  the  surface  veins  and  lymphatics. 
The  tibial  arteriRS  which  had  Jwen  beating  normally  the 
day  before  could  not  now  be  felt.  Tlie  patient's  mind 
was  in  a  dazed  condition,  and  not  working  actively.  The 
limb  had  evidently  been  stricken  with  gangrene,  and  the 
patient  died  in  a  short  time  ■with  acute  septicwmiu. 

Professor  Agnew,  of  Philadelphia,  in  his  late  work  on 
the  "Principles  and  Practice  of  Surgery,"  mentiona: 
similar ca.se.  "A  patient  was  brought  into  the  Unirer^ 
sity  Hospital  with  a  contused  and  lacerated  wound  of 
the  fore-arm.  The  injury  appeared  to  be  confined  to 
this  part  of  the  extremity,  yet  in  less  than  twelve  hours 
the  entire  limb  to  the  shoulder  iwssetl  into  a  state  of 
mortification,  from  which  he  rapidly  sank  and  died.** 

In  a  case  of  thus  kind  the  urine  should  be  tested  for 
sugar.    In  the  diabetic  there  is  bnt  a  slight  hold  on  life, 
and  slight  injuries  are  prone  to  become  gangrenous  and  J 
prove  mortal.    But  there  is  always  a  possibility  that  th«' 
main  artery  of  the  limb  has  been  crushed  and  obliterated. 
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Shock  and  collapse. 

Ix  connection  with  surgical  accidents  and  operations 
there  occurs  very  comtQuuly  a  condition  I  have  already 
mentioned  incidentally,  and  which  merits  careful  con- 
sideration ;  it  is  known  technically  a.s  the  condition  of 
shof'k,  or  collapse^  from  hy'itri/, 

ShtK'k  ia  not  only  of  common  occurrence,  but  it  pre- 
sents phenomena  of  a  curious  and  interesting  character, 
with  which  the  well-trained  surgeon  should  be  entirely 
familiar.  This  condition  may  vary  in  degree  from  the 
slightest  lowering  of  the  vital  powers  to  complete  and 
total  almlition  of  sense  and  sensibility. 

When  we  say  of  a  person  who  has  been  the  victim 
of  an  accident  that  he  is  "suffering  from  shock,"  we 
mean  that  he  presents  a  depressicin  or  obscui-ation  of 
the  ordinary  manifest<ations  itf  life,  and  that  this  has 
come  upon  him  suddenly  and  dii-ectly  from  the  impres- 
adon  produced  uj)on  the  orgtmism  by  the  injury,  ^^^len 
the  depression  of  the  vital  powers  is  serious  and  con- 
tinued, we  siieak  of  the  condition  as  collapse^  meaning 
a  collapse  of  energy,  a  susiiension  of  the  life-force — 
such  as  might  follow  an  arrest  in  the  supply  of  the 
nerve-force  generated  by  the  nerve-cells  of  the  gray 
matter  of  the  nervous  centers.  The  effect  of  the  injury 
has  been,  in  fact,  to  suspend  temporarily,  perhaps,  if 
sufficiently  severe  and  concentrated,  to  abolish  entii-ely 
and  instantaneously— as  in  death  by  lightning— this 
wonderful  phenomenon  of  the  generation  of  nerve- force 
by  nerve-cells. 
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In  the  case  which  Professor  Tyndall  quotes  to  prove 
the  absolute  imconseioiisness  of  pain  in  this  mode  of 
death,  a  soldier,  being  overtaken  by  nun,  took  refuge 
under  a  tree  beneath  which  a  woman  had  pi'eviously 
taken  shelter.  lie  looked  upward  to  see  whether  the 
branches  were  thick  eiujugh  to  ailord  the  required  pro- 
tection, and,  in  doing  so,  was  struck  by  lightning,  and 
fell  senseless  to  the  earth.  The  woman  at  his  side  ex- 
perienced the  shock  in  her  foot,  but  was  not  struck  dtnsTi. 
Some  hours  afterward  the  man  revived,  but  remembered 
nothing  about  what  had  occuired  save  the  fact  of  his 
looking  uj)  at  the  branches.  This  was  his  last  act  of 
consciousness,  and  he  passed  from  the  conscious  to  the 
unconscious  condition  without  pain. 

Tlie  effect  of  the  injury  liei-e  Avas  directly  upon  the 
nervous  centers ;  the  other  visible  marks  of  a  lightning 
stroke,  aa  we  gather  from  this  authority,  are  usually 
insignificant.  The  hair  is  sometimes  burnt,  slight 
wounds  are  observed,  Avhile  in  some  instances  a  red 
streak  marks  the  track  of  the  discharge  over  the  skin. 

If  this  man  had  died  outriglit  instead  of  reviving,  it 
is  doubtful  if  any  morbid  changes  could  have  been 
found  to  explain  the  sudden  abolition  of  life,  unless  in- 
deed in  the  nerve-cells  of  tlie  brain,  by  the  microscope 
or  chemical  scrutiny.  Death  by  lightning  is  an  ex- 
ample of  instantaneous  mortal  shock,  and  it  conveys 
the  best  idea  I  can  give  you  as  to  the  direction  in  which 
the  changes  causing  cessation  of  life  are  to  be  sought 
for,  and  the  pathology  of  the  condition  explained. 

In  cases  <»f  shock  arising  from  less  intense  injury, 
death,  if  it  occur  at  all,  comes  l>y  gradual  extinction  of 
the  action  of  the  heart,  through  failure  in  renewal  of 
nerve-supply  from  the  ncrve-centei's. 

In  onlinary  examples  of  collapse,  recovery  or  reac- 
tion, as  it  is  technically  termed,  takes  place  sponta- 
neously, as  in  the  man  struck  by  lightning,  the  nerve- 
cells  gradually  resuming  their  function  of  generating 
nene-force.    It  is  within  our  capacity,  in  some  cases  of 
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shock,  to  employ  means  which  have  the  power  of  stimu- 
lating  the  flickering  vitality  and  of  determining  the  is- 
sue in  life  or  death  ;  but  in  the  vast  majority  of  instances 
reaction  takes  place,  as  I  have  said,  by  spontaneous  re- 
sumption of  the  vital  processes.  Hence,  commonly,  it 
is  the  duty  of  the  judicious  surgeon  simply  to  remove 
all  causes  of  continuance  of  shock,  to  secure  the  most 
favorable  surroundings  for  his  patient,  and  to  await 
the  result,  for  there  is  danger  in  violent  reaction  from 
shock.  The  temptation  to  employ  more  active  means 
to  promote  reaction  is,  therefore,  to  be  resisted,  unless 
unmistakable  indications  present  themselves,  Wliat 
means  may  then  be  used  with  advantage  we  shall 
shortly  determine. 

The  more  common  and  immediate  causes  of  well- 
marked  shock,  as  it  is  encountered  in  surgical  practice, 
are  extensive  bums,  the  crushing  of  limbs  by  machin- 
ery, severe  or  protracted  surgical  operations,  a  penetrat- 
ing wound  of  the  chest  or  abdomen,  or,  in  short,  any 
sudden  and  important  injury,  especially  a  gunshot 
wound.  Injuries  of  certain  organs— the  sexual,  for  ex- 
ample— and  certain  kinds  of  wounds,  are  more  liable  to 
l)e  followed  by  shock  when  they  are  really  not  severe ; 
castrarion,  the  injecti(m  of  an  irritant  into  the  tunica 
vaginalis,  the  simple  introduction  of  an  instrument 
thnnigh  the  urethra,  are  instances  in  point ;  and  a  man 
struck  by  a  bullet  "will  often  fall  to  the  ground,  even 
when  no  important  organ  has  been  wounded. 

It  is  not  the  7?<z/n  alone  that  produces  this  effect 
(although  pain  is  capable  of  depressing  the  powers  of 
life,  as  l>y  shock),  l>ecause  a  slight  gunshot  wound — pro- 
ducing, indeed,  a  mere  flesh  wound,  say  of  the  arm,  and 
causing  little  more  pain  than  the  contact  of  a  pebble — 
has  been  followed  by  all  the  well-known  symptoms  of 
shock ;  and  a  soldier  has  even  sunk  to  the  ground  not 
knowing  that  he  has  been  wounded.  It  is  also  obvious, 
therefore,  that  feor  alone  does  not  produce  the  muscu- 
lax  relaxation.     It  would  seem  that  the  suddenness  of 
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tlie  injury  has  something  to  do  with  the  shock  that  fol- 
lows a  surgical  accident. 

The  ordinary  symptoms  oi  shock — let  us  assume,  for 
example,  in  a  middle-aged  man  who  has  just  been  run 
over  l>y  an  omnibus  and  sustained  a  simple  fi"actiire  of 
the  thigh — are :  a  half-stunned  and  bewildered  condi- 
tion of  mind  ;  a  decidedly  i>allid  and  cool  surface,  with 
cold  sweat  on  the  forehead  ;  a  weak  pulse,  usually  fre- 
quent; irivgular,  shallow  respiration,  with  an  occa- 
sional sigh  I  indisposition,  in  fact,  inability,  for  muscu- 
lar eflFort.  The  patient  lies  in  a  sort  of  apathetic  semi- 
stupor,  but,  if  his  injured  limb  is  rudely  handled,  he  will 
complain.  If  he  has  eaten  shortly  before  the  accident, 
he  may  vomit.  Very  likely  when,  after  a  time,  the  de- 
sire comes  to  pass  water,  he  will  tiud  himself  unable  to 
accomplish  the  act. 

Let  us  assume  a  case  of  giuver  injury  attended  by 
extreme  shock  thi-eateniug  life,  wliere,  fur  example,  a 
bullet  has  traversed  the  cavity  of  tlie  abdomen,  or  a 
knee-joint  has  been  crushed  in  a  railroad  injuiy.  Here 
you  will  find  your  patient  lying  i)erfec{ly  limp  and  re- 
laxed, entirely  powerless  to  change  his  position — a  pict- 
ure of  utter  prostration.  Tlie  x>allid  face  presents  the 
aspect  of  death,  with  eyes  half-chised  and  rolled  up- 
ward so  as  to  show  only  the  whites,  the  lips  pale  and 
bluish,  the  features  pinched,  the  forehead  bedewed 
with  <lroi>s  of  sweat,  and  the  whole  surfa<'e  moist  and 
co<il.  The  pulse  at  the  wrist  is  perhaps  imperceptible, 
and  the  slow  and  feeble  beating  of  the  heart  only  recog- 
nizable by  an  ear  applied  to  the  chest.  The  complete 
relaxation  of  all  the  voluntary  muscles  is  indicated  fre- 
quently by  a  fec^l  odor,  suggesting  that  the  sphincter 
ani  has  failed  in  its  duty.  In  a  word,  the  patient  lies 
"pale  and  motionles.s,  as  iudififerent  to  the  outer  world 
as  if  the  injury  had  alreatly  terminated  in  death,"  And 
yet,  although  sense  and  sensibility  are  so  entirely  over- 
whelmed, he  can  probably  be  aroused  so  as  to  swallow. 

These  symptoms  of  shock  we  should  analyze  in  order 
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to  get  at  their  exact  significsince.  But,  meanwhile,  let 
Uflgbuiee  at  some  of  the  milder  phasies  of  shock,  and 
some  conditions  which  resemble  shock  in  their  mani- 
festations, which  have  been  called  by  some  "limited 
shock." 

A  slight  twist  of  the  ankle  from  a  misstep,  causing 
no  serious  injury,  will  often  render  a  person  momentarily 
dizzy,  faint,  nauseated,  and  utterly  unable  to  move  the 
part  for  some  minutes.  After  a  fracture,  a  patient  is 
often  unable  to  empty  the  bladder.  Many  men  are  un- 
able to  pa.ss  water  in  the  presence  of  another.  In  the 
condition  Icnown  as  "stage-fright''  there  is  often  pal- 
lor and  cold  sweat,  with  inability  to  command  the  fac- 
ulties ;  and  in  sudden  alarm  or  anxiety  there  is  dryness 
of  the  throat  from  temporarily  airested  secretion  in  the 
follicles  of  the  fauces,  so  that  an  effort  is  required  in 
swallowing.  In  fact,  a  sense  of  extreme  danger  dis- 
tinctly l>eget3  muscular  i-elaxation. 

Millingen  relates  of  the  Guards  at  Waterloo,  who 
were  kei)t  so  long  exposed  to  the  French  tire  before  the 
order  came  to  charge,  that  those  killed  in  the  ranks, 
while  waiting,  were  mostly  found  with  their  clothing 
soiled.  The  Eflin  burgh  surgeon  who  confessed  that  he 
always  had  a  diniTha'a  l)efore  a  serious  sni*gioal  opera- 
tion, offers  a  mild  example  of  a  similar  influence. 

Death  fi-om  rapidly  advancing  acut«  disease,  or 
when  life  is  threaten«^d  by  internal  injury,  is  hastened 
and  pi"eceded  by  shiM'k — as  in  perforation  of  the  pleura 
by  a  softening  tubercle,  the  sudden  occurrence  of  stran- 
gulation of  a  hernia,  or  jKjritonitis  from  perforation. 
The  moribund  cdndition  in  many  cases  presents  a 
strong  resemblance  to  that  of  collapse.  The  depression 
attendant  upon  nausea,  from  whatever  cause,  is  hardly 
distinguishable  from  that  ciiuse<l  by  an  injury  ;  there  is 
the  same  diminished  vigor  of  the  heart's  action,  attended 
by  pallor,  a  moist  surface,  and  muscular  relaxation. 

Before  the  use  of  ether  and  chloroform  in  surgery  it 
was  a  common  resource,  in  oixler  to  facilitate  the  reduc- 
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tion  of  a  dislocarion,  to  administer  tartar-emetic,  or  to 
inject  tobacco-smoke  into  the  bowels  of  a  patient  un- 
accustomed to  its  use,  which  rarely  failed  to  produce 
muscular  relaxation.  Certain  poisonous  diiigs  beside 
tubiicco  give  rise  to  the  phenomena  of  shock,  such  as 
colchicum,  the  poison  of  the  upas,  apomorphia,  jabo- 
randi,  and  hydi-ocyanic  acid. 

The  influence  of  the  mind  vpon  the  body  is  a  most 
important  factor  in  causing  the  physical  symptoms  of 
shock,  and  often  in  explaining  their  presence.  I  hare 
already  aDuded  to  the  dejiressing  eflFect  of  fear,  and 
given  examples  of  it.  The  bravest  are  not  beyond  its 
influence  ;  true  courage,  in  fact,  consists  in  persistently 
facing  danger  after  fully  recognizing  its  extent.  In 
many  a  case  the  eifect  of  flight,  even  from  an  imaginary 
cause,  has  produced  all  the  symjjtoms  of  collapse — the 
patient  being  "more  frightened  than  hurt."  It  is  well 
to  know  that  instances  of  absolute  death  from  shock 
through  mental  emotion  alone  have  been  occasionally 
recorded. 

It  is  easy  to  understand,  therefore,  why  a  word  of 
encouragement  from  the  surgeon  in  whom  a  patient  has 
confidence  calms  his  agitation  and  brings  back  the 
color  to  his  cheek  ;  and  how  the  quieting  influence  of 
opium  restores  hLs  courage.  The  constant  effect  of  the 
anaesthetic  upon  the  pulse  of  a  patient  about  to  under- 
go a  surgical  operation,  in  rendering  it  less  we^k  and 
rapid,  in  restoring,  in  part  at  least,  the  calm  vigor  of 
the  heart's  action  as  soon  as  tlie  unconsciousness  of  the 
brain  has  released  it  from  the  depressing  sense  of  com- 
ing danger,  demonstrates  ti>  us  daily  this  intimate  re- 
lation between  the  brain  and  the  heart. 

And  this  curiously  sensitive  center  of  circulation, 
this  all-important  organ  whose  action  the  surgeon  so 
closely  watches,  is  just  the  point  in  the  organic  machin- 
ery at  which  the  effect  of  shock  first  manifests  itself. 
The  paleness  of  the  face,  the  coldness  of  the  surface, 
the  stifled  breathing,  the  arrest  of  secretion  as  shown 
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in  dryness  of  throat  and  huskiness  of  voice,  are  all  ex- 
])lained  by  the  withdrawal  of  the  force  that  impels  the 
blood  toward  the  capillaries. 

But  shock  may  possibly  affect  the  heart  through 
the  spinal  nerves  without  any  cerebral  consciousness. 
Erichsen  tells  us  that  the  sudden  crushing  of  the  limb 
of  an  anjesthetized  dog,  in  an  experiment^  sensibly 
slowed  the  action  of  its  heart. 

The  heart,  therefore,  although  jxissessing  inherent 
mnscular  contractility,  and  provided  with  ganglia  or 
nerve-centers  of  its  own,  is  always  liable  to  be  affected 
as  to  its  action  by  physical  influences  conveyed  to  it 
through  cranial  and  spinal  nerves,  aa  well  as  by  mental 
emotion.  This  is  demonstrated  fnlly  by  exx)erimenta 
on  animals.  Frogs,  whose  webs  had  been  previously 
displayetl  under  the  microscope,  have  been  subjected  to 
sudden  crushings  of  different  parts  of  the  body  by  a 
hammer,  and  in  every  instance  temporary  aiTest  of  the 
capillary  circulation  in  the  web  followed.  When  re- 
action took  place,  it  was  found  that  for  some  time  the 
blood  only  circulated  in  the  larger  trunks  up  to  the 
capillaries,  but  not  in  thera,  in  consequence  of  the  still 
weakened  action  of  the  heart.  In  one  instance  the 
head  of  a  frog  was  suddenly  and  completely  cnished 
by  a  heavy  blow,  causing  instantaneous  arrest  of  the 
capillary  circulation  in  the  web;  but  within  half  an 
hour  the  current  in  the  capillaries  began  again,  show- 
ing that  the  heai*t  had  recovered  from  the  shock  re- 
ceived through  the  cranial  and  spinal  nerve.s,  and  had 
resumed  its  pulsations  by  virtue  of  it-s  intrinsic  nerv- 
ous and  muscular  force  resident  in  the  cardiac  ganglia, 
which  was  still  unexhausted. 

In  another  exjieriment,  the  lower  half  of  the  spinal 
cord  of  a  frog  was  removed,  and,  in  addition,  both  sciatic 
nerves  were  thoroughly  divided,  so  that  the  lower  limbs 
were  completely  isolated  from  the  brain  and  heart,  ex- 
cept through  the  blood-vessels  and  the  sympathetic 
fibrillfe  accomi>anying  thera.    After  the  web  of  one  foot 
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had  been  displayed  under  the  microscope,  the  other 
limb  was  then  severely  crushed,  but  no  change  what- 
ever was  manifpsfed  in  the  rate  of  tlie  circulation.  It 
was  thus  rendei-ed  evident  that  shock  is  conveyed  to 
the  heart  through  the  cerebro-spinal  nerves  and  not 
throujrh  the  bjtd pathetic,  which,  t»f  course,  closely  sur- 
rounding the  arteries,  remained  intact. 

It  is  well  to  know,  as  showing  the  tolerance  of  injury 
in  cold-blooded  animals,  that,  if  the  operation  beshiwly 
and  carefully  performed,  both  the  brain  and  spinal  cord 
of  a  frog  may  be  completely  removed  with<jut  stopj)ing 
the  action  of  the  heart.  It  may  be  infenvd  from  thia 
that  the  circumstance  of  sufMefineftft  in  the  inHiction  of 
an  injury  has  its  share  of  influence  in  causing  the  shock 
that  follows.* 

With  these  evidences  of  canliac  impressibility  by 
causes  capable  of  producing  shock  y(ju  ai-e  juvpared  to 
adopt  this  important  truth — which  is  of  great  value  to 
the  surgeon  under  many  circumstances  in  practice—' 
that,  as  long  as  the  heart  is  acting  weUy  the  cond0 
Hon  of  sfiock  or  collapse  can  not  exist;  and  the  cir- 
cumstance is  explained  why,  when  the  surgeon  first 
approaches  a  wounded  man,  his  fu-st  impulse  is  to  feel  I 
his  pulse. 

It  Is  prob.able,  as  Jordan  says,  that  the  first  effect  of 
shock  uj)on  the  heart  is  always  to  render  its  action 
slower  as  well  as  less  forcible ;  and  that  the  subsequent 
incre^ise  of  fre«piency,  which  is  correctly  attribut*^!  to 
diminished  force,  is  due  to  the  reantive  effort  which  al- 
most immediately  follows. 

The  tracing  left  by  the  sphygniogniith  of  Msirey, 
applied  over  the  radial  artery  diu'ing  an  amputiition — 
say  of  the  1^ — gives  a  much  more  accurate  record  of  the 
heart's  behavior  during  shock  than  the  impression  we 
receive  through  the  fingers  upon  the  pulse.    This  instru- 

*  I  am  indebted  for  manj  of  these  experiments  to  the  priz«  omuij  on 
elitx'k  of  Dr.  Furnoniix  Jordnn,  of  BirTninpliam,  Eoglalid,  publUii«il  Isj 
the  "Urituii  McHliculJuarnal,"  1867,  vol.  L 
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ment  demonstrates  the  occnrrence  of  tlie  initial  slowing 
and  the  subsequent  rapidity,  which  latter  suggests 
what  is  prol)ably  tnie — that  ttie  heart  is  trying  to  make 
up  in  frequency  what  it  has  lost  in  force. 

Besides  their  immediate  and  manifest  influence  upon 
the  heart,  the  effects  of  jture  shock  are  also  keenly 
felt  by  the  brain  (as  shown  by  the  dazed  and  slowly 
acting  condition  of  the  perceptive  faculties),  and  by  the 
spinal  cord  (causing  the  relaxetl  state  of  the  voluntary 
muscles),  and  by  ihe  organs  of  special  sense,  which  are 
dulled  in  their  functions,  but  by  no  means  extinguished. 
The  effects  of  shock  are  also  prompt! j'  transmitted 
through  the  spinal  nerves  to  the  organs  of  respiration, 
assimilation,  and  secretion,  accounting  for  the  shallow 
breathing,  the  occasional  nausea,  and  the  dryness  of  the 
throat. 

The  clammy  sweat  that  covers  the  surface  of  the 
!)ody  in  collapse  is  not  the  result  of  hy|>er-secretion, 
but  of  exudation  of  pre-existing  secretion  forced  out  oif 
the  passive  sweat-ducts  l)y  the  cold,  shrinking  skin ;  and 
the  dry  mouth  and  husky  throat,  and  the  consequent 
effort  reqtiired  in  swallowing  under  the  shock  of  sudden 
terror,  clearly  attest  the  stoppage  of  secretion.  Col- 
lapse of  muscular  energy  is  the  result  of  want  of  blood 
and  nerve-supply  to  muscular  tissue. 

The  peristaltic  action  of  the  bowels,  effected  by 
unstriped  muscular  fibei-s,  under  the  control  of  sympa- 
thetic nerves,  is  less  influenced  in  8hf)ck  than  the  con- 
tractile power  of  the  sphincter  ani,  which  is  a  voluntary 
muscle,  and,  like  all  the  muscles  of  animal  life,  liable 
to  be  relaxed.  Moreover,  it  requires  more  exertion  of 
musculxur  force  and  concentration  of  mental  effort  to 
prevent  the  contents  of  a  full  i-ectum  from  escaping 
than  it  does  to  extrude  them.  Hence  under  the  full 
influence  of  shock  there  will  l>e  involuntary  e.scape  of 
fieces  whenever  the  rectixra  is  distended.  In  the  case  of 
the  bladder,  on  the  c(jntraiy,  more  effort  is  required  to 
extrude  its  contents  than  to  xetain  them  ;  hence  there  is 
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retention  of  iiiine  from  sheer  inability  to  make  the 
effort  to  void  it,  as  in  typhus  fever. 

The  fever  and  excitement  which  not  uncommonly 
attend  reaction  from  shock  are  perhaps  best  exphiined, 
as  I  have  alreudy  hinted,  by  the  chemical  disturbance; 
which  (while  the  vital  forces  were  in  abeyance)  has 
taken  place  in  the  albuminous  compounds  of  the  blood. 

The  most  delicate  point  in  connection  with  the  diag». 
nosis  of  the  condition  of  shock  of  injury  is  to  sepamte  > 
its  phenomena  from  those  of  sjiicope.  I  have  already 
alluded  to  the  fact  that  the  sjTnptoms  of  concealed 
hcBtnorrJiage  are  often  mistaken  for  those  of  sJiock.  U 
is  usually  assumed,  in  fact,  that  the  immediate  coi 
quences  of  copious  loss  of  blood  are  in  reality  those  of 
shock — the  diminished  quantity  of  the  circulating  fluid 
depressing  for  the  moment  the  heart's  action,  and  thus 
influencing  the  nerve-centers.  Travers  says :  "  A  fit  of 
syncope  and  the  recovery  from  it  present  an  epitome 
of  the  phenomena  of  shock." 

But  where  syncope  occurs  otherwise  than  by  loss  of 
blootl— as,  for  example,  where  an  apparently  strong 
man  falls  into  a  "dead  faint"  in  a  dentist's  chair  from 
the  simple  lancing  of  a  gumboil — there  ar-e  points  of 
difference  to  be  detected  between  his  condition  and  the 
shock  of  injury.  I  should  sjiy  that  the  alxjlition  of  the 
sensory  function— of  the  intelligence — was  for  the 
moment  more  constant  and  complete  in  syncope,  and, 
that  the  effect  upon  the  lirain  was  gi-eater  in  proportion 
to  the  severity  of  the  injury.  Contrast  the  condition 
of  so-called  *'dead  faint"  from  a  comi^aratively  trivial, 
impression,  such  as  that  I  have  just  in8tance<l,  or  from 
that  wliich  may  follow  the  first  introduction  of  a  cathe- 
ter, with  the  state  of  a  person  whose  leg  has  been, 
cruslied  by  machinery.  'ITiis  man  with  the  crushed 
leg  is  cold,  his  heart  is  scarcely  acting  percei)tibly,  he 
is  dazed,  has  a  wUd,  vaciint  stare,  has  no  self-rommand» 
but,  unless  there  has  been  also  8<jmc  injury  to  the  brain, 
he  will  respond  to  questions— after  a  fashion  ;  his  organaj 
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of  sense  are  obtiintled,  not  abolished;  and,  if  Ms  cmshed. 
limb  is  handled  roughly,  he  will  comijlain  of  pain  ;  he 
is  not  in  any  sense  in  a  dead  faint,  as  in  the  case  of  so- 
called  syncope  from  slighter  hurt.  The  one  suffera 
entire  suspension  of  sense  and  power  of  motion,  yet  in 
a  few  minutes — sooner,  if  his  head  is  made  to  hang 
down  and  his  feet  raised — he  will  be,  to  all  appearance, 
as  well  as  ever ;  the  other  retains  both  consciousness 
and  sensibility  in  an  imperfect  state,  but  he  will  not 
react  perfectly  for  an  hour  or  two  at  least,  if  indeed  then, 
lor  perhaps  he  may  sink  into  utter  collapse  and  die. 

The  sympt^jms  of  haemorrhage  from  internal  injury 
— as  from  laceration  of  the  liver — have  already  been 
mentioned  as  resembling  those  of  collapse  from  shock. 
When  the  two  co-exist  and  death  follows,  it  is  not  al- 
ways e<isy  to  decide  without  opening  the  body.  Death 
by  haemorrhage,  if  it  takes  place  slowly,  is  marked  by 
revival  of  strength  from  time  to  time,  with  intervals  of 
profonnder  syncope  ;  is  attended  by  welJ-maiked  sigh- 
ing respu-ation,  frequently  by  temporarj'  loss  of  vision, 
and  always  by  great  thirst,  which  symptoms  do  not  occur 
in  mortal  shock.  In  shock  the  sinking  is  more  steady 
and  gradual. 

When  we  consider  how  carefully  nature  has  pro- 
tected the  nerve-centers  by  suspending  them  in  fluid 
surroundings,  by  supporting  them,  as  it  were,  vpon  a 
waf^-bedy  and  by  isolating  even  the  minutest  nervous 
filament,  w».>  recognize  that  danger  of  injury  to  this  deli- 
cate tissue — in  other  words,  of  shock — has  been  guanled 
against,  as  far  as  physical  violence  is  capable  of  pro- 
ducing it.  But  there  are  causes  originating  in  the  nerve- 
centers  themselves,  against  which  there  is  no  protection, 
capable  of  producing  shock  as  fatid  even,  in  rare  cases, 
aa  that  caused  by  the  electric  fluid.  I  refer  to  the  in- 
stances of  sudden  death,  already  mentioned,  from  7fien- 
tal  emoUan—ivom  excess  of  joy  or  terror. 

Of  this  mysterious  reacticm  of  the  mind  upon  the 
body  we  can  offer  no  adequate  explanation,  and  we 
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mast  simply  recognize  the  fact  that  it  is  competetit  alone 
to  cause  all  the  phenomena  of  shocJc^  and,  moreover, 
that  it  is  always  pi-esent  in  some  degree,  complicating, 
modifying,  and  often  intensifying  the  effects  of  shock 
proclu(.'ed  by  physical  causes.  The  amount  of  ihifi  psy- 
chical i'/tjfu(')ire  in  a  given  case  of  shock  we  can  not 
always  certainly  determine.  I  have  seen  an  impressible 
woman  of  hysterical  temperament  fall  senseless  on  re- 
ceiving sudden  bafl  nt-ws.  This  was  an  example  of 
shock  of  pui'cly  nervous  origin. 

Next  to  purely  nervous  .shock,  that  resulting  from 
injury  ajiplied  directly  to  the  head,  and  romplicated  by 
it,  is  the  meist  difficult  to  distinguish.  We  have  seen 
that  the  phenomena  of  shock  are  due  to  arrest  of  the 
generation  of  nerve  force  by  the  nerve-cells  of  the  gray 
matter  of  the  nerpous  centers — in  consequence  of  sud- 
den injury  intiicted  ujion  the  organism  ;  that  these  phe- 
nomena or  symptoms  of  shock,  shown  nuunly  in  dimin- 
ished action  of  the  heart,  are  also  greatly  modified  by 
the  inliuence  of  the  biain,  especially  as  regards  the  di- 
agnosis oi  the  condition  and  its  prognosis  as  to  danger. 
I  told  you,  for  example,  that  a  blow  upon  the  head 
with  a  slnng-shot,  or  even  a  sand-bag,  will  cause  a  man 
to  drop  as  suddenly  as  though  a  rifle  bullet  had  jinssed 
through  his  brain.  This  result  is  produced  by  the  in- 
stantaneous arrest  of  consciousness  through  the  effect 
of  concussion,  perhajis  also  of  compre.ssion,  of  the 
brain — not  by  shock  alone. 

With  injury  nl  the  head  comi)licating  shock  we  shall 
recognize  a  tendency  to  predominance  of  head  symp- 
toms, such  as  mental  incoherence,  s]>asm,  firconvulsittns, 
sluggishness  or  inequality  of  the  pupils,  stertorous 
breathing  or  coma,  while  the  heart  shows  proportion- 
ately less  evidence  of  disturbed  action.  The  heart  is 
here  shielded  more  or  less  from  shock  in  consequence 
of  the  suspended  function  of  the  brain,  just  as  we  have 
seen  a  rapid,  feeble  pulse  improve  in  quality  under  the 
administration  of  an  anjesthetic. 
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According  full  weight  to  these  facts  and  considera- 
tions illnstrating  the  nature  of  shock  and  its  diagnosis, 
we  must  be  prepared  to  find  that  the  symptoms  and  ef- 
fects of  shock  are  modilied  in  their  aspect  and  details 
by  other  causes  besides  the  njiture  of  the  injury — such, 
for  example,  as  the  age,  sex,  and  constitution  of  the  pa- 
tient, and  pre-existing  disease. 

Shofk  occurs  more  readily  in  a  child  than  in  an 
adult,  through  the  greater  impressibility  that  belongs 
to  this  time  of  life.  In  consequence  of  the  activity  of 
the  vital  process&s,  it  is  also  more  quickly  recovei-ed 
from.  Hence  delayed  reaction  in  a  child,  as  we  see 
exemplified  so  often  in  l>ad  cases  of  bums,  means  no 
reaction — i.  e.,  death.  On  the  other  hand,  in  advanced 
age  shcMjik  does  not  occur  so  readily,  but,  when  it  does 
take  place,  reaction  is  slow  and  feeble,  but  neverthe- 
less often  satisfactory. 

Women  behave  under  causes  of  shock  more  as  chil- 
dren ;  they  are  impressible,  but  they  rally  well.  Tfie  in- 
fluence of  the  mind,  and  often  the  Jiysterical  element^ 
is  vwre  likely  to  predominate  in  the  sex,  rendering 
pmgnosis  less  serious  in  proportion  to  apparent  gravi- 
ty of  symptoms.  Buts  althowjh  Im-king  in  phyiiical 
ttrcngth,  women  as  a  rule  excel  the  stronger  sex  in 
capacity  for  endurance  of  pain. 

Favojuble  reaction  from  collapse  is  liable  to  be  pre- 
vented or  delayed  by  pre-existing  disease  of  some  ^ital 
organ.  There  are  no  circumstances  in  which  thort^ugh 
training  in  jjhysical  diagnosis  confers  more  power  than 
in  cases  of  surgical  injury  where  such  a  comjilication 
as  this  is  present.  Although  the  actual  condition  of 
shock  is  unfavorable  to  explonition,  no  effort  should  be 
spared,  as  oppjortunity  offers,  to  get  exact  information 
as  to  the  condition  of  the  brain,  heart,  lungs,  liver,  and 
kidneys. 

In  estimating  the  capacity  for  bearing  a  surgical 
operation,  which  Is  so  often  an  urgent  question,  the 
knowledge  gainetl  in  this  way  from  a  patient  who  has 
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just  suffered  from  an  accident  is  Invaluable.  ^Vhen 
amputation  is  inevitable,  as,  for  example,  after  cmsh- 
iag  of  a  limb  by  the  wheel  of  a  railroad-car,  in  the  in- 
terval while  reaction  is  being  awaite<l,  the  patient's  his- 
tory and  habits  should  also  be  investigated,  by  in- 
quiries from  friends,  as  far  as  possible.  M  any  urine 
be  vtjided,  let  it  be  carefully  preserved  and  promptly 
subje<ted  to  examination.  It  is  obvious  at  once  how 
greatly  the  patient's  fate  would  be  influenced  by  the 
discovery  of  diabetes  or  Bright's  disease,  of  phthisis 
or  heart-lesion,  or  by  reasonable  proofs  of  their  ab- 
sence. 

Extreme  cold  causes  death  by  gradual  depression 
at  the  same  time  of  nerve- force  and  blood  circulation, 
accompanie<l  by  an  irresistible  desire  to  sleep.  This  is 
regai-ded  by  some  as  a  variety  of  death  by  shock.  So 
also  is  death  by  sun-stroke  or  insolation,  in  w^hich  the 
ner\e-centers  have  become  heated  to  a  degree  incom- 
I)atible  with  the  generation  of  nerve-force,  and  there- 
fore with  life. 

The  rteculiar  features  which  belong  to  shock  from 
railroad  nccidenls  have  become  familiar  to  snrgeons 
through  rapidly  accumulating  experience,  mainly  with- 
in the  last  forty  years.  Before  the  universal  ad<»i)tion 
of  this  mode  of  land  carriage,  the  human  body  was  not 
likely  to  be  acted  upon  by  such  enormously  accumu- 
lated mechanical  force  driven  with  no  great  velocity ;  so 
that  in  reality  a  new  class  of  surgical  injuries  has  l)een 
introduced,  which  act  proportionally  in  a  greater  de- 
gree upon  the  nervous  centers. 

The  results  of  railroad  collision  in  the  way  of  shock 
are  commensurate  in  severity  with  the  .amount  of  force, 
and  also  with  the  velocity  with  wlxich  it  moves.  They 
])rpsent  three  principal  i)eculiarities :  (1)  they  are  not  so 
often  directly  fatal  as  the  magnitude  of  the  force  and 
its  suddenness  would  lead  ua  to  assume ;  (2)  their  ef- 
fects often  rontinne  nnaomuutably  after  other  injuries 
received  at  the  same  time  hjive  got  well ;  Jind  (3)  th^ 
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spinal  column  and  cord  seem  to  bear  an  undue  shaie  of 
the  injury. 

Thus  chronic  infirmities  in  the  fonn  of  feebleness, 
[both  in  mental  manifestations  and  bodily  motions  and 
sensations,  notably  of  the  lower  limbs,  often  follow  the 
violence  sustained  through  railioad  collisions.  Recog- 
nizing, as  we  do  now,  the  true  pathology  of  shock,  we 
can  imderstand  how  such  rude  commotion  o/ nerve-cells 
miff  hi  cause  at  the  time  their  permanent  disorganiza- 
tion, or  ffite  rise  to  their  subsequent  degeneration. 

The  term  "chronic  shock,"  applied  t/O  the  condition 
of  disability  following  raiboad  injuries,  is  obviously  a 
misnomer.  We  can  weU  understand,  however,  that 
this  sort  of  injury  of  the  delicate  texture  of  the  nervous 
centers  may  pi*ove  to  be  the  starting-point,  or  source, 
of  progressive  disease  of  brain  or  cord. 

The  sitting  position,  in  which  the  shock  is  most 
commonly  received,  would  seem  to  afford  an  explanation 
as  to  why  the  spine  and  cord  suffer  in  undue  pix»portion. 

Death  in  uncomplicated  shock  takes  place  by  as- 
thenia, tlirough  gradual  failure  of  the  heart.  Muscular 
twitching  and  convulsive  action  occur  exceptionally. 
After  the  double  shock  of  an  injury  and  a  subsequent 
operation,  death  sometimes  follows  a  primary  amputa- 
tion with  symptoms  which  are  neither  those  of  shock, 
nor  of  haemorrhage,  nor  of  a  combination  of  the  two, 
hut  whic/t  Jiace  been  ascribed  to  irreparable  injury  to 
the  life  of  the  blood  as  a  tissue — the  condition  which 
has  been  called  "  necrctmia,"  in  which  the  life  of  the 
blood -cells  has  been  exfinguisTted  by  chemical  changes 
in  the  liquor  sanyuinis. 

I  was  once  compelled  to  remove  the  lower  extremity 
of  a  female  child  of  nine  years  of  age  who  was  brought 
to  the  New  York  Hospital.  The  wheel  of  a  street  car 
had  paased  over  it  obliquely,  leaving  barely  room  for 
amputation  at  the  hip- joint,  which,  as  excellent  reaction 
had  already  taken  place,  it  was  decided  in  consultation, 
offered  her  the  only  chauce  for  life.    There  was  fair 
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reaction  after  the  operation,  at  which  the  loss  of  blood 
was  very  moderate.  But  the  child  lay  more  than  twen- 
ty-four hours  toqiid,  listless,  with  a  dry  tongue,  a 
moderately  warm  skin,  and  a  very  rapid  pulse,  which 
gradually  became  im])ercei)tible  as  she  died. 

After  death  by  shock  the  blood  usually  remains  fluid, 
or  only  partially  coagulates.  Decomposition  l)egins 
early,  and  tends  to  advance  rapidly.  This  is  becau.«ie 
the  principle  of  life  has  been  tirst  extinguished  in  the 
constituent  microscopic  cells  of  the  tissues.  Und»*r 
ordinary  circumstances,  somatic  death  \\.  e.,  death  of 
the  body  as  a  whole)  precedes  molecular  death  (i.  a,, 
death  of  the  microscopic  elements,  like  the  leucocyt 
which  possess  a  life  of  their  own)  by  a  variable  but 
distinct  interval  of  time.  Thus  the  phenomena  of  ciliary 
motion,  and  also  of  muscular  contractility,  are  knoun 
to  survive  the  death  of  the  body  for  a  longer  or  shorter 
time ;  *  and,  while  cell-life  i>er8ists,  decomposition  is 
resisted.  After  death  from  pure  shock  there  is  no  lin- 
gering textural  vitality  and  no  such  barrier  to  chemi- 
cal supremacy,  and  it  is  at  once  asserted  by  evidences 
of  decomposition. 

In  reaction  from  shock  there,  /*  a  commencing  in- 
crease in  the  temperature  of  the  body.  The  thermometer 
in  shock,  which  has  not  l>een  much  observed,  usually 
falls  one  or  two  degrees  below  the  natural  stamlanl. 
When  shock  is  complicated  by  ha?raorrhage,  the  fall  in 
temperature  has  been  noticed  to  l»e  decidedly  greater ; 
and  in  a  case  of  cut  throat  observed  by  Le  Qros  Clark  it 
reached  the  remarkably  low  figure  of  91 '2"  an  hour 
after  the  injury.     The  man  in  this  case  recovered. 

A  rise  in  the  temperature  is^  therefote^  to  he  ttel- 
corned  as  theflrst  indication  qf  an  ability  to  ralhf.  It 
has  bepn  remarked  that  those  cases  of  reaction  are  al- 
ways attended  by  most  douln  in  which  the  temperature 
keeps  low.      In  natural,  kindly  reaction  the  surface 

*  Tho  miiitclcj  of  an  voputaled  leg  a»ually  contract  when  pricked, 
bat  not  after  •bock. 
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dries  and  gets  warm  ;  the  patient  gnxdually  assumes  a 
natural  attitude,  breathes  more  deeply  and  regularly, 
and  tends  tt>  fall  into  a  natural  sleep.  These  evidences 
of  improving  condition  are  often  immediately  preceded 
by  vomiting,  in  case  the  stomach  containetl  food  at  the 
time  of  the  injury. 

On  awaking,  the  intelligence  is  clearer  and  the  ex- 
pression more  natural ;  friends  are  recognized,  an«l  food 
or  drink  asked  for.  When  symptoms  are  thus  favora- 
ble, the  injury  causing  the  shock  has  not  been  extremely 
severe ;  reaction  will  probably  have  begun  within  the 
hour,  and  the  improvement  \vill  go  on  steadily  until  the 
standai-d  of  health  is  reached. 

But,  where  there  is  a  gi-ave  and  painful  injury,  com- 
plicated possibly  with  haimorrhage,  reaction  will  be 
delayed,  perhaps  for  many  houi-s  ;  or,  after  having  fair- 
ly commenced,  it  may  falter  and  recede,  the  patient 
relapsing  into  prostmtion — a  circumstance  always  sug- 
gestive of  internal  haemorrhage ;  or  reaction  may  fail 
entirely,  and  death  become  imminent. 

"We  have  next  to  answer  these  questions :  By  what 
means  can  we  antagonize  the  effects  of  shock  and  j)re- 
vent  an  unhappy  residt  1  How  far  can  we  trust  to  the 
unaided  resources  of  nature?  To  the  latter  question 
I  would  answer  that,  in  moderate  shock,  nature  can  be 
trusted  to  a  much  greater  extent  than  is  generally  be- 
lieved. The  pitiful  aspect  of  the  patient,  suggestive  of 
immediate  dissolution,  invites  prompt  efforts  for  relief, 
and  usually  begets  officiousness  on  the  part  of  the  kind- 
hearted,  which  is  not  infrequently  productive  of  harm. 
The  wisest  measures,  at  first,  are  tt>  place  the  patient 
in  a  retired  and  quiet  place  and  in  an  easy  position, 
with  the  head  not  too  high,  and  then  to  take  means  to 
preserve  the  icarmth  of  the  body.  Simi>8on's  sugges- 
tion of  soda-water  bottles  fiUed  with  hot  water,  and  a 
woolen  sock  drawn  over  each,  to  be  placed  in  contact 
with  the  body,  is  eminently  practical.  If  the  psitient  can 
swallow,  a  few  teaspoonfuls  of  hot  spirit  and  water  may 
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be  administered — carefully,  lest  it  get  into  the  wind- 
pipe ;  little  by  little,  as  the  pharynx  can  dispose  of  it. 
But  the  quantity  must  be  limited ;  more  than  two 
ounces  of  brandy  might  cause  vomiting.  If  pain  is 
present,  j)aregonc  may  be  added. 

Alcohol  is  certainly  the  most  available  stimulant  for 
the  failing  heart,  and,  if  the  danger  of  sinking  is  really 
urgent,  two  ounces  of  spirit  may  be  also  thrown  into 
the  lower  bowel,  diluted  with  a  gill  of  strong  hot  coffee 
or  beef-tea.  But  the  spirit  should  not  be  too  soon  re- 
peated. A  mnstard-iilaster  f)ver  the  epiga-strium  may 
render  the  stomach  more  likely  to  absorb  the  stimulant. 
Ether  in  vajjor,  siniiiugly  inhaled,  acts  as  a  stimulus; 
so  also  does  ammonia  added  in  moderate  dt)se  to  the 
brandy;  and  the  injVcti<m  of  dilute  ammonia  into  a 
sui>erticial  vein  has  produced  i-emarkable  effects  in  ap- 
parently desperate  cases  in  the  hands  of  Dr.  Gaspar 
Griswold.* 

In  animals,  where  the  heart's  action  has  been  ar> 
rested  by  removal  of  the  nervous  centers,  artificial  res- 
piration has  started  it  again  ;  it  might  do  the  same  in 
man  when  death  from  shock  is  imminent. 

If  pure  oxygen  is  at  hand,  blood  corpuscles  chai'ged] 
with  it  might  convey  more  stimulus  to  the  heart  than 
that  derived  from  breathing  simple  atmospheric  air. 
Electricity  possesses  stimulating  power,  and,  according 
to  Savory,  has  served  a  good  purpose  when  the  heart 
has  been  stopi^ed  by  a  blow  upon  the  epigastrium.  It 
has  been  projwsed  to  thnist  acupuncture  needles  into 
the  heart.  Virtue  has  been  ascribed  to  the  contact  of 
warm  animal  tissues — as,  for  instance,  to  the  skins  of 
freshly  slaughtered  animals — the  horse,  for  example, 
as  employed  by  Baron  Liirrey  in  the  case  of  Marshal 
Lannes,  who  was  shot  through  both  legs  at  the  battle 
of  Austerlitz. 

In  our  efforts  to  avert  lUnth  from  shocJc  ice  mt 
always  keep  in  tiew  the  fact  that  its  immediate  cat 

*  3  j  of  equl  puta  of  a<]aa  ammoDite  and  water  ("  Record,"  July,  18T7j. 
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ia  failure  qf  the  hearVs  cmitr actions  through  lack  of 
nerte-Kupply.  After  death  the  heart  is  found  gorged 
with  bl()<Ki  whifli  it  has  been  unable  to  force  onwai-d. 
In  this  view,  Savory's  recommendation  to  tap  the  ex- 
ternal jugular  vein  is  rational,  for  it  might  relieve  the 
condition  of  paralysis  resulting  from  over-distention. 
The  operation  of  transfusion,  also,  when  htemonhage 
has  aided  in  deferring  reaction,  might  possibly  prove 
of  service. 

In  cases  where  immediate  danger  to  life  is  not  the 
supreme  considemtion,  I  will  repeat  that  great  caution 
in  giving  alcoholic  stimulus  in  collapse  is  always  to  be 
observed,  fur  the  fi»llo\ving  i-easons :  {V)  In  the  gi"eat 
majority  of  cases  reaction  wiU  certainly  occur  through 
the  efforts  of  nature  alone,  aided  by  position,  external 
warmth,  moral  encouragement,  and  a  moderate  ano- 
dyne. If  the  shock  be  very  severe,  the  danger  of  com- 
plication by  iuteraal  luemorrhage  is  proportionally 
greater ;  and,  therefore,  (2)  the  action  of  stimulus  upon 
the  heart  would  be  likely  to  excite  bleeding  fi-om 
wounded  vessels  which,  if  the  circulation  remained 
languid,  might  be  i)ennanently  closed  by  nature's  hiemo- 
statica.  Danger  from  this  cause,  and  also  from  over- 
excitement  in  reaction,  is  especially  to  be  feared  when, 
simultaneously  with  shock,  there  are  also  evidences  of 
injury  to  the  brain.  Stimulus  is  more  likely  to  Iw  re- 
quired where  the  main  force  of  the  shock  has  been  borne 
by  the  heart,  and  where,  after  a  reasonable  time,  the 
pulse  does  not  grow  stronger  and  diminish  in  frequency. 
(3)  The  recovery  of  bruised  and  injured  parts  will  be 
favored  by  a  languid  circulation  ;  and  the  formation  of 
noxious  clieraical  combinations  of  organic  compounds, 
which  l>y  l»eing  absorbed  into  the  blood  might  cause 
fever,  is  less  likely  to  occur  when  the  circulation  is  not 
stimulated.  In  short,  Bryant's  rule  in  the  treatment  of 
shock  is  eminently  judicious — "/o  do  etiongh  to  main- 
tain life  »>  rftsential ;  to  do  more  is  danfferous.'' 

Now.  after  recovery  from  shock,  a  condition  often 
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snooeeds  whicli  surgical  writei-s  describe  as  excess  (ff  ac- 
tion with  lack  (tf  poiccr,  the  lack  of  power  being  due 
to  defecrive  generation  of  nerve-force  by  nerve-ceUs, 
and  the  excess  of  actit)n  nothing  more  than  the  efft>rt 
on  the  part  of  the  heart  to  make  up  in  the  fivquency  of 
its  contractions  for  their  defect  in  force.  Wliatever 
depresses  the  nen'e-power  of  the  heart  tends  to  make 
it  beat  more  rapidly — even  the  passing  influence  of 
tobacco. 

In  consequence  of  oversstimiilation,  indeed  often 
without  it,  the  debility  of  collapse  is  liable  to  i>ass, 
during  reaction,  into  the  other  phase  of  depre.s.sed  \ital- 
ity  which  we  call  fever.  The  pulse  may  acquire  more 
force,  but  its  frequency  continues;  and  the  natural 
warmth  of  the  skin,  which  has  returned,  goes  on  in- 
creasing to  fever  heat.  The  brain  aL*iO  may  give  ev\- 
dence  by  symptoms  of  delirium  that  it  has  not  yet  re- 
covered its  full  i)ower. 

React ian  merging  into  fener  means  that  it  is  incom- 
plete and  halting.  It  is  important  not  to  fall  intr>  the 
popular  error  that  the  reaction  has  passed  beyond  the 
boundaries  of  health  into  the  region  of  '*  inflammatory, 
excitement,"  and  that  it  requires  remedies  qf  a  Imccr- 
ing  charartrr.  The  excitement,  in  truth,  is  due  to  de- 
pression of  the  powers  of  life ;  it  is  in  the  great  ma- 
jority of  cases  the  condition  of  ^* prostration  with  ex- 
citem^it^^  so  well  described  by  the  Engli.sh  surgeon, 
Travers,  fifty  years  ago.  It  demands  a  careful  continu- 
ance of  the  expectant  treatment,  which  should  always 
be  carried  out  during  reaction,  with  the  addition  of  al>- 
solute  quiet,  nourishment  in  small  quantities  as  the 
stomach  will  bear  it,  and  an  attitude  of  patient  watch- 
fulness on  the  part  of  the  surgeon. 

If  sudden  mental  emotion  can  so  change  the  charac- 
ter of  a  mother's  milk  as  to  render  it  poisonous  to  her 
child,  the  stagnation  of  all  the  vital  processes  that  ac- 
rompanies  x^i^fouDd  shock  may  well  beget  analogous 
blorxl  changes  capable  of  caiising  fever.     Billi-oth,  Bur-^ 
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don- Sanderson,  and  our  countryman,  Horatio  Wood, 
regard  chemical  blood  changes  as  the  most  probable 
cause  of  fever.  Jordan  assumes  that  the  blood  may  be 
rendered  poisonous  by  shock,  and  speaks  of  its  altered 
condition  as  favoring  thiombosis  and  jpmbolism,  and 
of  causing  what  he  calls  the  "  ichorrha?mic  form  of 
pysemia." 

Sometimes  in  connection  with  reaction,  instead  of 
yasciilar  excitement,  the  Jierrous  symptoms  predomi- 
naie;  in  place  of  the  hot  skin  and  quick  pulse  of  fever, 
the  skin  remains  cool  and  the  pulse  weak,  but  nervous 
excitability  manifests  itself,  attended  by  delirium— 
sometimes  of  the  wildest  kind.  This  is  the  traumatic 
delirium^  first  formally  de8cril)ed  by  the  French  sur- 
geon Dupuyti-en.  It  is  a  condition  rather  of  apparent 
than  of  real  danger,  partaking  somewlmt  of  the  nature  of 
hysteria.  The  best  remedies  are  Hoffmann's  anodyne, 
and  nervous  stimulants,  or  opium. 

Again,  where  a  person  who  has  l>een  the  subject  of  a 
serious  accident  is  an  habitual  drinker  of  spirits,  reac- 
tion may  gradually  merge  itself  into  the  peculiar  con- 
dition of  the  brain  called  delirhnn  tremens,  with  its 
startled,  sleepless  watchfulness,  and  its  strange  delu- 
sions. In  this  event  a  temporary  return  to  the  accus- 
tomed stimulus  in  modem  to  but  sufficient  quantity, 
with  bitters  and  nourishment  to  keep  the  stomach  act- 
ing steadily,  and  digitalis  and  opium  to  procure  sleep, 
is  the  best  treatment,  not  omitting  the  constant  watch- 
ful  supervision  of  a  trained  nurse.  I  have  known  a 
patient  with  his  leg  in  a  fracture-box  leap  from  his  bed, 
in  the  temporary  absence  of  the  nurse,  and  scuttle 
around  the  ward  to  escape  an  imaginary  pursuer.  As 
in  maniacal  excitement,  there  is  often  complete  insensi- 
bility to  pain. 

Concerning  the  grave  and  important  question  so 
often  presented  to  the  surgeon  as  to  the  propriety  of 
amputating  during  shock,  there  is  a  word  to  l>e  said  in 
this  connection.    Before  the  great  American  discovery 
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of  anjesthesia,  the  temptation  was  undoubtedly  great,  in 
a  case  of  injury  to  a  limb  so  severe  as  to  require  its 
sat'iifice  as  the  only  chance  of  saving  life,  to  remove  the 
limb  during  the  stupor  of  shock.    The  extreme  necessity 
apparently  justified  the  great  risk,  and  an  occasional 
success  seemed  to  confirm  the  propriety  of  inctirring  it. 
John  Flunter  speaks  of  the  "stimulus  of  the  knife,"  an 
ominous  expression  that  conveys  an  idea  both  of  the 
gravity  and  of  the  narrowness  of  the  issue  at  stake. 
Ni)w,   since  this  great  boon  to  surgery  of  ether  and 
chloroform,  it  is  our  privilege  to  be  able  to  await  more 
perfect  reaction,  for  we  hane  It  hi  our  power  to  produce 
stupor  safely  at  will.    Exijerience  luxs  taught  us  that 
carefully  induced  anaesthesia,  especially  with  ether,  does 
not  usually  impede  reaction,  and  thiit  it  certainly  miti- 
gates the  second  shock  liable  to  follow  an  operation. 
So  that  it  is  the  rule  at  the  present  day  that  the  opera- 
tion, wkefi  vnavoidaMe,  should  be  done  as  soon   as 
the  temperature  has  begun  to  rise  and  the  pulse  to  re- 
cover its  force  ;  in  other  words,  as  soon  as  it  is  demo'n- 
st  rated  that  the  system  is  capable  of  reacting  from  the 
injury.    This  is  the  proper  time  to  introduce  the  anaes- 
thetic, and,  as  Ashhurst  judiciously  rf'marks,  if  the 
pulse  improves  imder  its  gradual  administnifi(»n,  this 
circumstance  is  to  J)e  i-eganled  as  an  indication  in  favor 
of  operating.     On  the  cimtrary,  if  the  pulse  falter  under 
tht>  ether,   there  is  probabUity  of  internal  injury,  or 
hiemorrhage,  Avhich  rather  forbids  interference.  In  other 
wonls,  as  we  can  now  safely  produce  artificial  stupor 
when  the  danger  is  less  urgent,  we  are  no  longer  tempted 
to  take  advantage  of  the  stupor  of  collapse,  with  the 
greater  risks  that  attend  it. 

H\ie  presence  of  hemorrhage  from  an  injured  limb, 
even  though  trifling,  and  especially  if  it  require  painful 
manipulation  for  its  control,  is  a  good  reason  for  avoid- 
ing delay  in  ami>utation. 

Increasing  familiarity  with  the  conditions  of  heat 
production  in  the  body  wiU  no  doubt  aid  the  surgeon, 
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by  means  of  the  thermometer,  to  base  his  judgment  as 
to  the  proper  moment  of  operating  npon  more  unfail- 
ing indications.  In  Jordan's  exjieriments  with  the 
thermometer  during  amputation  of  the  thigh,  covering 
more  than  twenty  cases,  there  w^as  no  variation  pro- 
duced by  the  chloroform,  nor  yet  by  the  cutting  of  the 
soft  parts.  In  the  experiments  of  Le  Gros  Clark  at  St. 
Thomas's  Hospital,  London,  these  general  results  were 
confirmed.  With  the  thermometer,  therefore,  and  the 
sphygmograph  to  measure  the  pulse  more  accurately, 
we  have  instruments  of  precision  which  render  it  a 
much  less  difficult  duty  to  decide  upon  the  proper  mo- 
ment for  operation. 

Of  course,  as  in  all  cases  of  suspended  or  obscured 
consciousness,  there  is  more  or  less  difficulty  in  ascer- 
taining the  exact  condition  of  the  brain,  but  it  is  a  good 
rule,  whenever  there  is  a  question  of  shock,  to  adopt 
expectant  treatment.  Shock  will  usually  fade  out  and 
leave  cerebral  symptoms,  if  present. 


CHAPTER  XV. 

Pnisoned  wounds. — DiBs<.>ction  and  Krp«iit  vlniB. 

WotrnDS  of  any  kind  into  which  a  poison  haa  heen 
introduced  at  the  time  of  their  infliction  are  known  in 
surgery  as  poisoned  wounds :  those  made  by  the  poison- 
ous insects — the  mosquito,  hornet,  wasp,  scorpion,  etc., 
the  inoculation  of  chancroidal  virus,  dissecting  wounds 
the  bite  of  a  venomous  serj^ent  or  of  a  rabid  dog,  are 
examples. 

Poisons  may  be  absorbed,  also,  through  pre-exist- 
ing wounds,  abrasions,  and  cracks  of  the  skin  ;  in  this 
way  anthrax  or  malignant  pustule,  glanders,  syphilis, 
and  other  infectious  diseases  may  l)e  communicated. 

Although  the  epidennis  possesses  protective  qiuili- 
ties,  there  is  reason  to  believe  that  some  of  these  poi- 
sons may  be  absorbed,  exceptionally,  through  the  un- 
broken skin  or  through  a  mucous  membrane.  Sir 
James  Paget  gives  an  account  of  a  very  severe  illness 
which  he  contracted  in  making  a  post-mortem  exaniiim- 
tion  of  a  case  of  pysemia,  in  which  he  suspects  that  the 
material  by  which  he  was  ])oisoned  was  in  the  pleuritic 
fluid  in  which  his  hands  wei*e  long  soaked.  "  M'hatever 
the  virus  wtis,"  he  says,  "  it  soaked  tfirough  my  skin; 
I  had  no  wound  or  crack  of  any  kind.^  (''Clinical 
Lectures,"  etc..  New  York,  1875,  p.  322.) 

These  conditions,  as  to  absorption,  etc.,  are  all  nec- 
essarily included  under  the  head  of  poisoned  wounds, 
which  comprises,  therefoiv,  a  wide  range,  incbuling  at 
the  same  time  the  most  trivial  and  the  most  fatal  of 
surgical  afiections. 
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But  considerations  of  still  greater  moment  present 
themselves  inseparably  in  this  connection  concerning 
the  nature  of  the  different  poisons  thus  liable  to  be  in- 
troduced into  the  body;  for  the  irauinaUsms  them- 
selves sink  into  insignificance  in  comparison  with  the 
poisons  with  which  they  are  associated.  These  poisons 
just  now  command  a  keener  interest  in  consequence  of 
recent  discoveries  and  the  promise  of  successful  ti-eat- 
ment  growing  out  of  them,  which  have  brought  the 
subject  of  blood-poisoning  into  the  front  rank  aa  the 
■)H  prominent  subject  in  surgical  pathology.  In 
'other  words,  we  can  not  satisfactorily  study  poisoned 
wounds  and  speak  inteliigenrly  t>f  poisons  without 
raising  questions  as  to  the  meaning  and  value  of  the 
terms  "septic"  and  "antiseptic,"  and  aa  to  whether 
these  toxic  principles  originate  in  new  chemic^al  combi- 
nations in  the  fluids  of  the  body  itself  or  in  the  action 
of  sei)tic  substances  or  microscopic  germs  introduced 
frc»m  without.  However  difficult  it  may  be  to  discuss 
fairly  questions  which  are  still  under  judgment  with- 
)ut  l>ecoming  partisans,  nevertheless,  in  order  to  master 
le  ]trin<'iples  of  sui^ery  at  the  present  time,  it  is  in- 
cumbent ufKin  us  to  make  the  etfi»rt. 

"We  shall  be  better  prepared  to  do  this  after  devoting 

a  little  time  to  some  of  the  more  important  poisoned 

wounds,  and  thus  the  effects  of  certain  at  least  among 

these  jx  •i9<'^n8  will  be  illustrated.    From  these  effects  we 

may  be  able  to  form  some  idea  of  the  source  and  nature 

of  the  poisons,  and  of  their  endless  variety. 

^L     Among  poisoned  wounds  there  is  one  variety  which 

^Mis  esj)ecial  interest  for  us  in  connection  with  the  study 

^^f  anatomy  from  the  dead  body  ;  I  refer  to  dissection 

^^poHUffs.    Tliere  are  traditions  of  danger  from  tliis  cause 

^hrhich  are  all  the  more  impressive  in  consequence  of  the 

Hpbscurity  as  to  the  exact  source  and  nature  of  the  poison 

which  constitutes  the  element  of  danger. 

The  recorded  cases  of  serious  consequences  follow- 
ing wounds  received  in  dissecting  or  handling  the  dead 
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body  may  he,  grouped  in  several  classes,  of  different  de- 
grees of  severity  ;  First  (local),  wbt-re  a  prick  or  cut  of 
the  finger  is  followed  by  anomalous  symptoms,  such  as 
excessive  pain,  pei-sistent  swelling — with  or  without 
suppuration — and  a  disposition  to  local  death  rather 
than  to  healthy  and  normal  repair.  Second  (general), 
where  glandular  tenderness  and  local  suppuration  are 
developed  in  the  upper  arm,  axilla,  or  beneath  the  pec- 
toral muscle  of  the  wounded  side,  with  or  without  dif- 
fuse pus  formaticMi  among  the  muscles,  and  with  fever 
of  a  low,  continued  type,  showing  that  the  poison,  no 
longer  local,  has  invaded  the  org*anism.  Thu-d,  where, 
in  addition  to  the  latter  features,  pleuritic  or  i)eritoneal 
effusion  takes  jilace,  with  symptoms  of  fatal  septicsemia, 
showing  that  the  blood  has  become  x>oisoned.  Finally, 
in  some  cases  there  are  unhealthy  abs(^esses  and  pus- 
tules and  local  warty  growths  develuped  on  the  hands, 
mostly  iipon  the  doraal  aspect  of  the  phalanges. 

Since  the  measure  has  been  adDpted  of  injecting 
subjects  for  dissection  wdth  a  conservative  chemical  so- 
lution (and  chloride  of  zinc,  a  well-known  powerful  an- 
tiseptic, is  the  substance  which  has  been  mostly  em- 
ployed for  this  purpose),  serious  consequences  from 
wounds  received  in  the  dissecting-rooms  have  become 
almost  unknuv^Ti.  In  the  thirteen  years  during  which  I 
taught  anatomy  in  the  University  School,  mainly  before 
the  war,  lecturing  each  winter  to  large  classes,  I  did  not 
encounter  a  single  instance  of  serious  consequences  fol- 
lowing a  wound  received  in  dissection ;  and  I  attribute 
this  result  to  the  fact  that  all  subjects  used  for  dissec- 
tion were  carefully  injected  as  soon  as  received,  and  al- 
ways with  chloride  of  zinc. 

This  degree  of  immunity,  however,  should  not  render 
ns  careless  ;  for  post-mortem  examinations  must  often 
be  made,  and  specimens  of  morbid  anatomy  handled, 
under  circumstances  where  the  precaution  of  previous 
injection  is  impossible. 

It  is  remarked  by  most  writers  that  bad  cases  fol- 
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lowed  dissection  wounds  more  frequently  in  former 
days,  when  uninjeoted  subjects  were  used,  toward  the 
latter  part  of  a  winter's  session  of  lectures,  when  the 
health  was  suffering  from  confinement  and  hard  study. 
In  fact,  there  are  often  causes  in  action  in  the  case  of  the 
medical  student,  and  also  of  the  practicing  i>hysician, 
to  teinporarily  lower  the  tone  of  the  geueral  health, 
which  fully  explain  the  occasional  unhealtliy  l>ehavior 
of  otherwise  trilling  wounds  without  assuming  the  exist- 
ence of  a  virulent  poison  ;  and  yet  there  are  cases  in  the 
past  records  of  surgery  of  which  the  sudden  and  fatally 
overwht'lming  charact<^r  can  only  be  explained  by  the 
assumption  that  a  virulent  iK)isoii  has  been  absorbed. 

The  late  Dr.  Hayward,  an  eminent  surgeon  of  Bos- 
ton, who  has  left  a  graphic  description  of  his  own  case  on 
reconl  (''Remarks  on  Dissection  Wounds,"  in  "Ameri- 
can Journal  of  the  Medical  Sciences,"  January,  1844,  p. 
64),  expresses  the  opinion  that  a  large  share  of  the  evil 
consequences  attributed  to  wounds  received  in  opening 
dead  bodies  is  due  to  a  bad  condition  of  health  from 
overwork  or  other  causes,  rendering  the  wounded  party 
unable  to  resist  injurious  influences.  This  was  his  own 
condition,  as  he  was  more  busy  than  usual  in  private 
practice,  and  in  charge  at  the  same  time  of  a  surgical 
service  in  the  Massachusetts  General  Ilospital.  He 
pricked  his  forefinger  slightly  with  a  needle,  and 
shortly  afterward  touched  the  surface  of  the  intestine 
of  a  child,  recently  dead  of  tubercular  meningitis,  at  a 
jK)int  of  suspected  ulceration.  He  was  awakened  at 
two  o'clock  the  same  night  with  pain  of  unusual  inten- 
sity in  the  wounded  finger,  which  gradually  swelled,  be- 
came livid  in  color,  and  within  the  week  partially  gan- 
grenous ;  when  laid  open  freely,  not  a  drop  of  pus 
esc^aped.  There  were  also  symptoms  of  great  general 
prostration,  by  which  he  was  confined  to  the  bed  for  a 
month. 

It  has  been  generally  observed  that  the  danger  at- 
tending dissection  wounds  is  greater  when  they  occur 
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in  manipulations  of  a  recent  cadaver  than  in  hanc 
a  subject  at  a  later  period,  after  decomposition 
really  commenced.  There  are  changes  in  the  liqni 
and  solida  of  the  body  taking  place  immediately  aft< 
death,  especially  after  death  by  certain  diseases,  which 
seem  pre-eminently,  in  the  opinion  of  many,  to  favos_ 
the  generation  of  a  virulent  animal  poison.  The 
changes  do  not  of  necessity  always  occur,  but  they  are 
very  likely  to  be  present  where  death  has  followed  *_ 
surgical  operation  involving  the  peritonaeum — as  that 
for  strangulated  hernia,  or  where  it  has  followed  ery- 
sipelas, pyaemia,  or  puerperal  fever.  In  fact,  the  very 
general  agreement  on  this  point  among  practical  ob- 
servers would  seem  to  justify  the  inference  that  ther 
is  some  noxious  element  or  principle  common  to  these ' 
last  -  named  maladies  which  possesses  an  infectious 
quality,  and  is  capable  of  producing  similar  poisonous 
sjnnptoms.  In  the  case  of  Sir  James  Paget,  already 
referred  to,  the  patient  whose  body  he  examine<:l  died, 
aft^r  the  operation  of  lithotomy,  with  pericystitis  and 
acute  pleurisy,  both  of  which  it  was  suspected  tc 
their  origin  in  yjyfpinia.  Pnget  also  states  that  he 
overworked  at  the  time  of  his  exposure.  He  had  at  first 
pustules  on  the  back  of  the  hand,  and  then  excessively 
tender  axillary  glands,  followed  by  abscess  of  the  back 
and  side  of  the  neck.  Subsequently  there  wns  erysipe- 
las of  the  trunk-  The  pus  from  one  of  hia  at 
poisoned  his  nurse. 

Lawrence  gives  the  following  case:  "A  lady,  who 
had  died  of  puerperal  jieritonitis,  was  examined,  in  the 
presence  of  a  physician,  at  eight  o'clock  in  the  morning 
of  December  28th.  He  assisted  in  sewing  up  the  body, 
and  was  not  aware  that  he  had  injured  himself.  At 
eight  o'clock  in  the  evening,  being  at  a  dinner  party,  he 
felt  some  heat  and  uneasiness  at  the  end  of  a  finger,  and 
it  occurred  to  him  that  he  might  have  prirke<l  it  in 
sewing  the  btxly,  though  not  aware  of  having  d(jne  so. 
A  alight  blush  was  observed,  and  with  a  lens  a  minute 


POISONED  WOUSDS. 


209 


>petiing  in  the  cuticle  was  perceived  at  tlie  center  of  the 
part.  Tills  was  touched  with  nitrate  of  silver  and 
ydi}x  a  minute  quantity  of  nitric  acid,  without  causing 
pain.  He  went  home,  and,  finding  the  linger  still  un- 
easy, as  the  former  applications  had  given  no  jMiin,  he 
igidn  applied  nitrate  of  silver,  continuing  the  applica- 
ion  till  he  felt  it  sensibly.  The  pain  thus  produced 
soon  increased  to  agony,  and  shivering  came  on.  Red 
lines  were  observed  on  the  hand  at  half -past  eight  on 
the  following  morning,  and  an  escliar  equal  in  size  to  a 
split  pea  had  formed  on  the  finger.  Leeches,  fomenta- 
tions, and  poultices,  with  purgatives,  were  now  resorted 
to.  At  one  o'clock  p.  m.  the  last  two  phalanges  of  the 
finger  had  mortified.  The  red  lines  now  extended  to 
the  elbow,  with  unejisiness  in  tlie  axilla.  There  was 
complete  prostration  of  strength,  irregularity  of  breath- 
ing, and  torpor,  and  the  pulse  varied  from  90  to  KW, 
and  was  soft.  During  the  rest  of  the  day  there  was 
much  heavy  sleep,  with  intervals  of  pain.  The  hand 
and  arm  had  swelled,  and  also  the  axillary  glands. 
After  this  there  was  great  torpor,  with  depression  and 
j^oppressed  breathing.  An  erysipelatous  blush  arose  on 
axiUa  and  side  of  the  chest.  Death  took  place  at 
six  o'clock  A.  M.  on  January  1st — the  fourth  day." 
(Lawrence's  '*  Lectures  on  Surgery,"  London,  1863,  p. 
276.) 

In  tills  typical  case  caustics  were  used  with  a  degree 
of  freedom  amounting  to  officiousness,  tmder  the  influ- 
ence of  the  exaggerated  ideas  fonnerly  held  aa  to  the 
virtues  of  nitrate  of  silver.  Its  entire  uselessnesa,  and 
also. that  of  the  other  measures  employed,  is  fairly 
demonstrated. 

Godman,  the  American  anatomist,  records  the  case 
of  young  Kissam,  of  this  city,  whom  he  attended,  with 
the  Lite  Valentine  Mott,  in  1827,  Kissam,  forty-eight 
houre  before,  with  a  fresh  cut  on  his  finger,  had  per- 
sisted in  taking  out  the  viscera  of  a  recent  and  unin- 
iected  subject.    Godman  notes  the  altered  expression 
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of  the  i)atient'B  countenance,  and  liis  rather  unexcited 

pulse.  He  observed  that  the  lymphatics  of  the  chest 
along  the  border  of  the  pectoralis  major  muscle  of  the 
wounded  side  were  visibly  iiiHamed,  but  there  were 
none  upon  the  arm.  In  this  case  death  took  place  on 
the  sixth  daj',  with  symptums  attributed  by  Godman, 
after  i)ost-iiiortem  exuminatinu,  to  mvlcut  acute  gastro- 
enteritis— very  much  the  same  as  we  should  now  ascribe 
to  aeute  general  sejyticcEJnia.  ( ' 'American  Jourmil  of  the 
Medical  Sciences,"  1827,  p.  315.) 

Travei-s,  in  his  "Essay on  Coustitntional  Irritation," 
gives  the  case  of  a  student,  wliich  presents  a  .still  more 
rapidly  fatal  issue  :  lie  slightly  punctured  liis  finger, 
in  o]xming  the  body  of  a  hospital  patient  recently  dead, 
at  noon  on  Monday.  Pain  came  on  in  the  evening,  and 
increased  in  the  night,  with  high  constitutional  irrita- 
tion. The  next  day,  with  slight  redness  of  the  punct- 
ure, according  to  Travers,  "the  nervous  system  became 
agitated  in  a  most  violent  and  alarming  degree,  the 
symptoms  nearly  resembling  the  univei'sal  agitation  of 
hydrophobia."  Death  took  place  at  three  o'clock  on 
Wednesday  morning — that  is,  in  less  than  forty  hours. 

Maurice  Collis,  a  prominent  Dublin  surgeon,  cut 
himself  while  i>erforming  an  o]>eration  for  the  removal 
of  a  malignant  tumor  of  the  upper  jaw.  Collis  died  on 
the  seventh  day,  with  dilfuse  swelling  on  the  front  side 
of  the  chest,  utter  prostration  and  ajtathy,  a  high  tem- 
perature, shiverings,  some  rusty  expectoration  and 
tubular  breathing,  and  aHmminous  urine.  He  was 
already  run  down  in  health,  and  overworked.  His 
symptoms  are  described  as  those  of  *'  diffuse  cellular 
inflammation,"  complicated  withpyaimia. 

I  have  mentioned  this  ra.se  to  show  that  in  persons 
in  broken  health,  where  the  vital  powers  are  already 
depressed,  the  altere^^aids,  even  of  a  living  body,  may 

act,  qg||BHB^^y>  f^^^HhC^  poison. 

Dr.  Anstie,  Jijijondon, 

whc^^^^^^bd^^^^^^^^kresidence  ii^^^HTurk, 
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shows  the  same  typical  features.  "  Some  girls  at  a 
sc'hcw)!  had  died  of  fjeritonitis,"  says  Druitt  (11th  ed., 
p.  147'!,  "  a  consequence  of  blood-iioisoning  by  impure 
water."  He  performed  a  post-mortem  examination  on 
the  sixth  of  September,  1874,  and  in  so  doing  pricked 
his  finger.  On  the  eighth  there  was  nothing  to  he  seen 
about  the  wound,  but  he  complained  of  jtaiu  in  the  arm 
and  great  lassitude.  On  the  ninth  there  was  greater 
pain  and  stiffness  in  the  axilla,  yet  nothing  was  to  l>e 
discovei"ed  about  the  ami.  On  the  tenth  the  symptoms 
were  aggravated,  and  there  was  intense  and  uncontrol- 
lable chilliness.  On  the  eleventh  there  was  a  blush  of 
erysipelatous  redness  over  the  right  chest,  with  physical 
signs  of  rapidly  advancing  pleui*o-pneumonia  and  wan- 
dering of  the  mind.  On  the  twelfth,  within  the  week, 
he  died.  Here  there  was  general  poisoning,  with  but 
little  evidence  of  local  inltation  along  the  course  of  the 
lymphatic  vessels  l)y  which  the  poison  entered  the  sys- 
tem. The  erysipelatous  inflammation,  not  only  of  the 
external  integument,  but  also  of  the  serous  membranes, 
is  significant  of  blood-poisoning  •,  and,  when  associated 
with  deep  suppuration  l>eneath  the  thoracic  muscles, 
the  case  presents  a  gi'oup  of  symptoms  characteristic 
of  the  graver  classes  of  dissection  wounds.  Their  pa- 
thology, with  sr>me  slight  peculiarities — such  as  the 
grouping  of  symptoms  just  indicated — belongs  to  that 
of  ptjamia,  scpticamia,  and  malignant  erysipdas ; 
and  in  <'onnection  with  these  diseases  we  shall  here- 
aft-er  encounter  all  the  features  of  its  morbid  anat- 
omy. 

The  cases  T  liave  detailed  comprise  all  that  it  is  nec- 
essary to  say  at  present  concei-ning  the  symptoms  at- 
tending dis.section  wounds.  Their  diagnosis  turns  up- 
on the  ])oint  as  to  whether  there  has  l)een  absorjition  of 
poison,  and  their  prognosis  ujxm  the  amount  of  poison 
absorbed  and  the  ability  of  the  organism  to  resist  it 
and  throw  it  off,  Jharr  little  doubt  that  many  a  liarm- 
less  cut  has  been  tortured  into  a  serious  sore  by  caus^ 
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ties  and  officious  treatment,  where  little  or  no  virus 
has  been  absorbed. 

The  condition  as  to  health  of  the  wonnded  parly 
evidently  plays  an  important  part  in  determining  both^ 
the  nature  and  the  gravity  of  the  issue  in  tliis  as  in  all 
instances  of  exposure  to  noxious  influences.  Of  Mr. 
Erichsen's  six  students  who  were  poisoned  by  the  same 
subject,  two  had  suppuration  of  the  connective  tissne 
under  the  pectoral  muscles  and  in  the  axilla,  one  watj 
seized  with  a  kind  of  maniacal  delirium,  a  fourth 
typhoid  fever,  and  the  other  two  were  seriously  thoagh 
not  dangerously  indisposed. 

The  treatment  of  dissection  wounds  is  prevenlire 
even  more  than  curative.  We  must  avoid  getting  our- 
selves into  the  state  of  health  in  which  the  .system 
comes  sensitive  to  these  noxious  inflnences  and  unabldl 
to  tlirow  them  ofif.  Crowded  quarters  and  late  hours 
are  to  be  avoided  ;  the  selection  of  good  food,  regu-. 
larity  in  habits,  daily  ventilation  of  the  blood  by  exer»^ 
cise  in  the  fresh  air,  and  in  the  sunshine  when  feasible, 
cleanliness,  and  temjierance,  are  to  lie  strictly  observed. 
Before  exposing  the  hands  they  should  be  rubbed  with 
vaseline  and  balsam  of  Peru,  or  carbolic  acid.  When  a 
wound  is  receiyed,  of  ever  so  slight  a  character,  the  part 
is  to  be  promptly  cleansed  and  subjected  to  suction  by 
the  mouth ;  when  bleeding  has  ceased,  good  court- plaster 
is  to  be  carefully  applied  and  the  part  kept  entirely  at 
rest.  I  think  the  loca,l  use  of  caustics  more  likely  to 
do  harm  than  good.  Paget  says  of  his  assistant  in  the 
case  in  which  he  himself  was  poisoned:  "Mr.  Young, 
who  began  the  examination,  cut  himself  and  suffered  no 
harm.  He  did  what  I  would  advise  you  to  do  in  any 
similar  case.  lie  washed  his  hands,  sucked  the  cut 
part,  made  it  bleed  freely,  and  then  took  care  of  him- 
self, and  did  not  mb  the  cut  part  with  nitrate  of  silver." 

If  soreness  lie  felt  along  the  fore-arm,  the  limb 
should  be  placed  in  a  sling,  and.  after  a  mild  cathartic^, 
quinine  should  be  liberally  administered.    In  the 
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of  Dr.  Anstie,  just  mentioned,  I  have  a  conviction  that, 
if  he  had  been  saturated  with  quinine  during  the  two 
days  Ijefore  the  first  symptoms  appeared,  the  result 
might  have  been  different. 

If  pain  continue,  prolonged  soaking,  in  warm  car- 
bolized  water,  of  the  hand  and  fore-arm  for  two  or  tlu^ee 
hours  at  a  time  is  an  excellent  measure,  the  quinine 
meanwhile  being  pushed  to  tolerance.  If  more  serious 
symptoms  follow,  such  as  pain  in  the  axilla  and  shoul- 
der, ■with  headache  and  nausea,  and  chills  and  shiver- 
ings,  the  general  plan  of  treatment  of  septicsemia  is  to 
he  adopted. 

The  principal  remedies  are  quinine,  alcohol,  and 

opium.    The  latter  is  required  in  eflScient  doses,  for  the 

pain  in  this  disease  is  often  intolerable  in  character,  and 

the  influence  of  oijium  seems  to  protect  and  sustain  the 

,  shattered  nerve-fore^.    Hayward  found  more  relief  from 

ing  the  affected  parts  with  laudanum,  and  from 

ehes,  than  from  warm  fomentations  and  poultices, 
speaks  highly  of  the  effect  of  applying  a  blister 
around  the  arm,  even  after  the  inflamed  lymphatics 
have  extended  to  the  axilla.  I  have  reason  to  think 
well  of  the  actual  cautery  applied,  under  the  influence 
of  ether,  to  the  wound  itself,  and  in  a  linear  manner  over 
the  surface  of  the  fore-arm,  or  arm — especially  across 
any  inflamed  lymphatic  trunks  that  may  have  made 
their  api)earance.  This  remedy  is  believed  by  Bonnet, 
of  Lyons,  and  other  good  surgeons,  to  arrest  the  tend- 
ency to  "diffuse  inflammation,"  which  means  death  of 
connective  tissue,  and  thus  to  create  a  barrier  to  the 
farther  extension  of  the  local  poisoning. 

"Where  great  tension  of  the  integument  occurs  from 
infiltration  and  swelling  of  the  connective  tissue,  I 
should  advocate  free  and  generous  incisions,  even  with- 
oiU  reference  to  evacuation  of  pus,  for  the  purpose  of 
arresting  destruction  of  tissue ;  and,  where  an  anaesthet- 
ic has  been  employed  while  making  these  Incisions,  I 
should  also  apply  the  cautery  (Paquelin)  freely  at  the 
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bottom  of  them,  believing  that  this  measnre  has  power 
to  circumstribe  and  localize  the  traveling  "cellulitis,'* 
and  to  otherwise  arouse  the  failing  recuf>erative  energies 
of  the  poisoned  organism.  Traveling  cellulitis  means 
actual  or  threatened  death  of  *'  cellular,"  or  connective 
tissue.  HajTvard  said  of  his  finger  that,  when  it  was 
laid  open  toward  the  end  of  the  lii'st  week,  not  a  drop 
of  pus  escaped,  nor  was  there  "anything  alx)Ut  the  part 
that  lf)oked  like  healthy  inflammation";  and  this  is 
equally  true,  in  their  earlier  stages,  of  the  painful  swell- 
ings so  common  in  the  axilla  and  under  the  pectoralis 
and  serratiis  muscles.  Early  incisions  intt>  these  swell- 
ings usually  fail  to  discover  pus.  Pus  forms  when  the 
case  is  about  to  take  a  favorable  turn.  Before  the  for- 
maffon  of  ptts,  tchich  is  significant  of  an  '"  '  't 
repair^  (here  is  simply  tendency  to  death  of  co:  e 

tissue.  This  tendency  to  death  of  connective  tissue  we 
ahall  meet  with  again  in  so-c^iUed  pUegraonous  erysipe- 
las, a  disease  which  Ixas  not  a  few  features  in  common 
with  the  graver  cases  of  dissection  wounds. 

After  abscesses  have  formed,  and  the  moi-e  immeili- 
ate  danger  from  septic  intoxication  has  passed,  there  is 
another  struggle  for  life  in  the  effort  to  contend  against 
the  profuse  supijumtion  and  the  slow  repair  that  fol- 
low, refjuiring  the  best  management  in  the  way  of  sup- 
porting diet  and  remedies  to  bring  about  a  favorable 
issue  of  the  case. 

The  mode  of  death  in  fatal  cases  of  corpse  poisoning 
is  not  clearly  indicated  by  any  of  the  authorities  T  have 
quoted  ;  nor  is  there  any  well-defined  opinion  expressed 
on  this  point.  There  seems  to  have  been  a  general  dis- 
inclination to  make  post-mortem  examinations  in  these 
cases,  even  when  occurring  among  medical  men.  The 
action  of  a  virus  is  admitteil  by  all.  Pya>mia  and  ery- 
sipelas are  spoken  of,  but  vaguely,  as  ])robably  often 
present.  As  to  septicaemia,  which  of  all  causes  of  death 
would  seem  the  most  probable,  the  same  uncertainty 
prevails.     I  should  sum  up  the  causes  of  death  in  th^ 
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Btion  as  follows:    B^irst,  the  overwhelming  efforts 
fbf  a  poison,  properly  called  a  septic  \Trus,  upon  the 
lervons  centers ;  second,  the  slower  influence  of  the 
[same  virus  upon  the  blood ;  and,  third,  death  by  ex- 
stion,  in  the  subsequent  effort  to  get  rid  of  the  local 
'effects  of  the  poison,  in  the  way  of  sloughs,  by  sup- 
puration, and  the  subsequent  repair  of  the  parts. 

It  is  obvious  that,  in  endeavoring  to  resist  by  treat- 
"ment  the  tendencies  to  death,  we  find  ourselves  con- 
tending mainly  against  septicreraia. 

In  cases  of  recovery  there  is  generally  a  more  or 

prolonged  struggle  against  depressing  influences. 

;r  a  slow  convalescence,  the  patient  is  often  left  with 

a  deformed  finger,  a  weakened  arm,  and  not  rarely  with 

permanently  damaged  health. 

After  most  poisoned  wounds,  of  whatever  kind,  there 
are  local  evidences  of  impaired  vitality  which  remain. 
Sven  a  m<isquito  bite  shows  a  tendency  sometimes  to 
leave  a  troublesome  sore  ;  a  vaccme  pustule  may  become 
irritable  and  slow  in  healing ;  and  an  objection  has  been 
raised  against  inoculating  from  chancroidal  ulcers  for 
the  puriKJse  of  diagnosis  on  account  of  the  danger  of 
phagedenic  complic-ation.  I  have  known  poisoning  by 
the  bite  of  a  centii>ede  followed  periodically  for  some 
years  by  an  annual  eruption  in  the  original  locality. 
Among  the  poisoned  wounds  encountered  in  prac- 
•e.  those  inflicted  by  venomous  serpents  are  not  the 
east  frequent.  Dr.  Moore,  of  Mississippi  ("American 
roumal  of  the  Medical  Sciences,"  1827,  p.  341),  reports  no 
than  seventeen  cases  of  bites  of  moccasin  and  rattle- 
I  as  having  occurred  under  his  observation.  These 
l^are  the  two  poisonous  snakes  of  which  we  hear  most 
^^freqnently ;  the  copperhead  is  occasionally  spoken  of  in 
^l^^thern  journals,  but  throughout  the  North  the  rattle- 
^Hpike  is  our  only  poisonous  reptile. 
^H  Of  the  seventeen  cases  of  snake  bite  seen  by  one 
^^>ractitioner,  fourteen  are  reported  as  having  been 
"cured  by  the  internal  use  of  the  volatile  alkali  am- 
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monia."  Now,  inasmuch  as  recent  and  entirely  relia- 
ble experiments  have  demonstrated,  according  to  Dr. 
Weir  Mitchell,  tliat  ammonia,  in  no  fonn,  has  any 
especial  virtue  as  an  antidote  to  serpent  venom  (''Re- 
searches on  the  Venom  of  the  Rattlesnake,"  "  Smith- 
sonian Contributions  to  Knowledge,"  1800),  it  may  be 
infeiTed  that  these  victims  nf  snake  bite,  if  left  to  them- 
selves, would  have  got  well  by  the  unaided  efforts  of 
nature. 

It  would  seem,  then,  that  the  bites  of  these  reptiles 
are  capable  of  causing  death  in  but  a  small  proportion 
of  the  cases  bitten.  Equally  exaggerated  ideas  prevail 
in  Europe  as  to  the  degree  of  danger  from  the  bite  of 
the  viper,  the  only  poisonous  reptile  found  on  that  con- 
tinent. The  number  of  specifies  proposed  for  its  cure  is 
ridiculously  large,  but  none  has  succeeded  in  maintain- 
ing a  repiitation,  because  the  fatal  case  due  in  the 
regular  percentage  of  mortality  inevitably  comes  in  to 
spoil  the  record.  This  percentage  for  the  viper  bite  is 
about  five  and  a  half  in  a  hundred.  In  302  authentic 
cases  collected  in  certain  departments  in  France  by  M. 
Viand  (Report,  etc.,  in  "Le  progi-es  medical,"  Septem- 
ber 4, 1875),  sixty-three  were  fatal.  Dr.  Moore's  seven- 
teen cases,  which  included  the  l>ites  of  moccasins  as  well 
as  of  rattlesnakes,  give  about  (he  same.  Harlan,  a  well- 
known  American  naturalist  and  a  good  authority,  esti- 
mates that  "not  one  case  in  ten  of  rattlesnake  bites 
would  prove  mortal  if  left  to  nature'' ;  but  his  estimate 
is  tno  low.  Jlitchell,  the  highest  authority  on  this 
subject,  says  he  has  collected  at  least  fifty  reported 
cases,  but  of  these  only  sixteen  were  snflSicientlj'^  rich  in 
details  to  be  of  value.  Now,  these  are  almost  all  Ameri- 
can cases,  for  the  crofalus  is  not  found  out  of  our  coun- 
try- except  in  zoological  collections  ;  and  this  fact  is  not 
Mattering  to  us  as  observers.  Of  these  sixteen  cases, 
four  were  fatal — i.  e,,  twenty-five  per  cent. 

Tlie  instance  in  which  death  followed  the  bite  of  a 
rattlesnake   after  the  shortest  recorded  interval  was 
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that  of  an  English  physician,  resident  in  this  city,  in 
1848,  of  whose  case  I  was  cognizant.    He  had  received  a 
large  snake  in  a  cage  as  a  present  from  the  South,  and, 
I  while  exhibiting  it  to  some  friends,  exposed  himself  in- 
Ivert^ntly,  and  was  bitten  on  a  finger.    There  was  a 
sniaU  jet  of  blood  fi'ora  the  wound,  and  immediate  swell- 
ing followed,  which  advanced  rapidly  up  the  arm,  in- 
volved the  shoulder  and  the  pectoral  muscles,  and  waa 
followed  l>y  livid  discoloration.     There  was  great  pros- 
ition.  with  much  e.vcitement  of  manner.    The  pidse 
wo  hours  after  the  bite  was  only  8(),  but  it  afterward 
rose  to  120  and  l>ecame  more  feeble.    The  patient  grad- 
ually fell  into  a  state  of  coma,  and  died  in  fice  hours 
and  a  half.     The  remedies  employed  were  suction  of 
the  wound — after  its  incomplete  excision  within  half  an 
hour — ligature  around  the  arm,  and  "carbonate  of  am- 
monia and  brandy  in  as  large  doses  as  the  patient  could 
fcbe  made  to  swallow."    But  I  am  bonnd  to  tell  you  that 
the  remedies  were  not  used  promptly,  nor  were  they 
HLshed.    There  was  no  post-mortem  examination.    (The 
ise  is  reported  by  Professor  A.  C  Post,  M.  D.,  in  the 
•* Buffalo  Medical'joumal  and  Review,"  1848,  p.  115.) 
In  a  fatal  case  reported  by  Professor  W.  E.  Homer, 
of  the  University  of  Pennsylvania,  the  eminent  anato- 
mist, a  drunken  man  was  bitten  at  the  elbow,  and  died 
in  eighteen  hours.     There  was,  locally,  itching,  with 
great  pain  and  swelling ;  a  feeble  pulse  ;  vomiting,  fol- 
iowetl  by  a  stool ;  a  convulsion  ;  and  cold  extremities. 
FThe  mind  subsequently  became  clear  ;  death  took  jilace 
by  failure  of  the  heart.    On  examination  of  the  body 
^by  Pr<^»fessor  Homer,  four  hours  after  death,  the  blood 
ras  found  everywhere  fluid.     The  cortical  substance  of 
the  brain — examined  first — was  intensely  congested  and 
)f  a  deep-broAvn  tint ;   the  mucous  membrane  of  the 
lai^Lre  intestines  was  also  excessively  congested,  and  that 
>f  the  small  intestines  "dotted  with  patches  of  acute 
Inflnmmation."    It  is  worthy  of  note  that  it  was  upon 
appearances  in  the  intestines  that  Godman  based 
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bis  opinion  of  death  by  gaatro-enteritia  in  the  case  of 
Kissam.  The  local  swelling  was  due  to  serous  infil- 
tration. 

In  the^r*^  of  these  cases,  where  the  part}*  was  bitten 
by  a  large,  vigorous  snake,  which  had  been  long  con- 
fined, a  large  amount  of  venom  was  evidently  injected 
into  the  tissues,  and  death  followed  promptly  from  its 
direct  effects  upon  the  brain  and  heart.  In  the  nexl 
case  the  first  eflfect  of  the  poison — that  upon  the  nen*- 
ons  centers — was  survived,  and  the  patient  died  later 
from  its  septic  influence  upon  the  blood,  which  was 
rendered  "perfectly  ttuid"  and  unable  to  coagulate. 

In  a  third  fatal  case,  repeated  by  Sir  Everard  Home, 
the  patient  survived  both  the  nervous  shock  and  the 
blood-poisoning  until  the  seventeenth  day,  and  he  then 
failed  through  exhaustion  in  the  attempt  to  thwwuff  ex- 
tensive local  sloughs  of  skin  and  connective  tissue  at  the 
seat  of  injury,  as  in  pldegnionous  erysipelas,  or  in  cer- 
tain phases  of  dissection  wounds. 

In  fact,  the  modes  of  death  in  these  cases  of  snake 
bite  correspond  very  closely  with  those  which  I  have 
lately  described  as  taking  place  in  fatal  dis.'»ection 
wounds.  This  analogy  in  their  poisonous  effects  leads 
to  the  inference  that  the  putrid  or  septic  pt)ison  derived 
from  the  dead  body  is  allied  in  some  way  in  its  nature 
with  serpent  venom  ;  so  that  whatever  we  can  learn  of 
the  latter  will  possess  a  double  interest  for  us. 

The  actual  amount  of  venom  injecte<l  has  nndonbt- 
edly  a  direct  influence  upon  the  danger  of  a  serpent 
bite.  In  the  rattlesnake,  the  anatomical  construction 
of  its  fangs  and  many  other  circumstances  explain  why 
the  injection  is  so  often  imi>erfectly  accomplished,  and 
why  so  many  victims  escape  fatal  consequences.  The 
quality  of  the  venom  is  apparently  always  the  same, 
but  there  is  variety  in  the  ways  in  wliich  it  is  applied.* 

*  Tho  strong  interest  Tnanifeflted  in  septic  poisons  at  the  present  time 
investe  serpent  venom  nrith  iinusunl  importanre.  That  of  the  ratlleeBBka 
k  ft  typicftl  poiaoD  of  the  cIms,  and  wh&tever  we  ctn  leun  ooDcerniog  ito 
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In  favorable  cases  it  is  proved,  by  Mitchell's  experi- 
ments and  obsenations,  that  this  fluid  condition  of  the 

[blood,  when  produced  in  man  by  serpent  venom,  can 

[be,  and  is,  recovered  from. 

Mitchell  removed  the  contents  of  the  poison-sac  of  a 
snake,  and  found  that  admixture  with  the  venom  caused 
at  first  no  appreciable  change  in  the  coagulability  of  the 
blood  ;  but,  by  protracted  contact,  the  fibrin  of  the  blood 
lost  its  power  to  coagulate,  and  its  putrefaction  was  dis- 
tinctly hastened.  According  to  Professor  Brainerd,  of 
Chicago,  who  also  exjierimented  on  this  subject,  when 
an  animal  bitten  dies  soon,  its  blood  is  coagulable  ;  but 
when  death  is  delayed  it  ceases  to  exhibit  this  quality. 
In  one  of  Mitchell's  dogs,  exposed  to  be  bitten  by  a 

,  healthy  snake,  blood  drawn  at  intervals  of  a  few  hours 
Bhowed  less  and  less  disposition  to  coagulate,  and 
finally,  at  twenty-seven  hours,  refused  entirely — re- 
maining fluid.  The  dog  wjis  excessively  jirostrate,  he 
bled  at  the  gums,  his  eyes  were  injected,  he  vomited, 

I  had  bloody  stools  with  tenesmus,  and  refused  food. 
But  he  surmved,  and  on  the  fourth  day  his  blood,  on 
being  tested,  again  coagulated  feebly.   Profuse  snppura- 

Ition  afterward  came  on  in  the  thigh,  where  he  had 

jbeen  bitten,  and  the  dog  slowly  and  gradually  got  en- 

:  tirely  well. 

In  analyzing  his  tabulated  results  of  cases,  Mitchell 


intimate  nature  and  mode  of  action  rnav  throw  light  npon  haman  diseases 
I  cansed  by  pntrid  poisoning.  In  all  the  recent  difcassiona  in  the  learned 
'  societies  abroad  on  the  phenomena  of  eeptio  poiduning,  I  have  uiet  with 
bot  one  ollosion  to  the  resemblance  betneen  them  and  the  effects  of  ser- 
.pent  renom,  and  thia  was  a  parsing  remark  by  Goseelin,  the  veteran 
I  •urg^uo  of  La  Chorit^,  If  the  Etwt  Indian  cobra  or  the  American  mttle- 
[-•Rske  existed  in  Europe,  wc  nhoald  probably  hear  more  of  the  aeptio 
]pow«r  of  their  venom.  The  fluid  condition  of  the  blood  fonnd  by  Pro- 
fessor Ilnrnor  in  his  fatal  case  (which  is  the  only  post-mortem  examina- 
jtioQ  by  on  expert,  afler  death  by  tiiis  poi.wn,  which  I  have  been  able  to 
^di:icoTcr),  and  the  intense  congestion,  in  patches,  of  tlie  stomacl)  and 
rels,  hear  a  strong  family  resemblance  to  the  appearances  seen  after 
by  putrid  |>oisoaing  and  septicwmio. 


810 


POISONED  WOUNDS. 


observes  that  "where  the  patient  was  several  days  or 
longer  indisjxjsed,  the  delay  in  recovery  was  usually 
due  to  the  local  lesions  rather  than  to  prolonged  al- 
teration of  the  blood." 

We  can  thus  understand  liow,  if  the  dose  of  the 
venom  received  by  the  victim  of  a  snalce  bite  be  insuf- 
ficient to  destroy  life — either  i»y  its  immediate  effect 
upon  tlie  nervous  centers  or  by  its  mort^  chrtmio  action 
upon  the  fibrin  of  the  blood — after  causing  the  mc«t 
profound  prostration  and  threatening  the  gravest  re- 
sults, its  effects  may  presently  pass  awiiy  and  disappear 
in  the  most  sudden  and  complete  manner;  so  that  a 
patient  who  has  been  seen  by  his  physician  over-night 
apparently  in  the  jaws  of  death,  in  fact  given  up  to  die, 
may  ride  over  the  next  morning  on  horseback  to  an- 
nounce his  convalescence  —  as  is  stated  in  a  recoixled 
case. 

This  peculiarity  of  serpent  jwison  seems  to  bo  com- 
mon to  all  the  venomous  snakes :  it  is  true  of  the  vii)er, 
which  is  far  inferior  to  the  rattlesnake  in  its  deadly 
quality  :  and  of  the  cobra  and  its  congeners,  of  India, 
which  are  still  more  deadly.  The  object  with  which 
serpents  are  endowed  with  tliis  venomous  power — that 
is,  to  disable  the  animals  which  constitute  their  prey — 
would  seem  t(»  explain  both  the  suddenness  of  action 
and  the  evanescent  quality  of  the  poison.  The  animals 
thus  killed  are  safely  eaten  by  man,  as  is  proved  by  the 
statement  of  Sir  James  FajTer,  the  great  authority  on 
the  serpents  of  India.  The  chickens  killed  by  the 
cobras,  in  his  exjieriments  with  the  vaunted  native 
remedies,  he  found  had  been  habitually  eaten,  contrary 
to  his  orders,  by  his  native  servants,  and  with  entire 
impunity. 

Thus  it  would  seem  that  poisoning  by  serpent  venom 
bears  this  much  resemblance  to  poisoning  by  opiam, 
namely,  thaU  if  we  can  keep  tJie  liearl  healing  until  the 
effect  of  the  poison  passes  off,  the  patient  may  be  saved. 

This  evanescent  feature  of  serpent  venom  explains 
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also  the  individual  reputation  of  the  numerous  "  infalli- 
ble" remedies  for  snake  bites  that  are  extant.  When 
the  patient  recovers  by  the  natural  lapse  or  fading  out 
of  the  poisonous  impression,  the  cure  is  placed  to  the 
credit  of  the  reniedj-  empluyed,  and  thus  its  reputation 
is  enhanced ;  but  when  the  fourth  case  occurs — in  which 
the  dose  of  the  poison  has  been  efficient  to  kill — then 
the  vaunted  remedy  proves  powerless.  Thus  it  has 
proveil  with  iodine,  recommended  by  the  late  Professor 
Brainerd,  of  Chicago  ;  and  with  the  comixjund  of  bro- 
mine, iodine,  and  corrosive  subUraate,  known  as  "Bib- 
ron's  antidote"  ;  and  with  ammonia. 

Upon  what  remedies,  tlinn,  in  a  case  of  snake  bite 
can  we  rely  \  Locally,  upon  the  prompt  application  of 
a  ligature,  when  a  limb  is  the  part  bitten,  and  immedi- 
ate scarification  of  the  wound  and  suction  by  means  of 
a  cupping  glass  when  feasible,  or,  still  Isetter,  by  the 
mouth.  Genernlly,  upon  alcohol — as  the  most  avaU- 
able  stimulus  to  the  heart — inti-otluced  into  the  circula- 
tion fully  and  freely  by  every  available  avenue,  keep- 
ing up  the  effect  just  short  of  intoxication  ;  and  also 
by  keeping  up  the  temperature  of  the  body  by  artificial 
heat.  A  further  word  will  be  necessary  as  to  each  of 
these  remedies. 

The  ligature,  to  be  effective,  must  be  applied  very 
tightly,  and,  still  better,  several  may  be  applied,  at  dif- 
erent  points  of  a  liml) — tourniquets  by  preference.  If 
at  hand.  Then,  to  avoid  harm  from  their  tendency  to 
produce  gangrene  by  stagnation,  an  opportunity  should 
be  early  taken — as  soon  as  the  pulse  has  ivsponded  to 
the  stimulus  of  the  alcohol — to  temporarily  loosen  and 
readjust  fii"st  the  ligature  nearest  the  wound,  and  then 
the  others.  The  too  early  and  entii-e  removal  of  the 
ligature  from  a  limb  has  been  actually  followed  by  sud- 
den and  fatal  collapse  in  a  ca.se  that  seemed  to  be  doing 
w^ell,  proving  at  once  the  efficiency  of  the  ligature  in 
delaying  the  entrance  of  poisoned  1>1(  lod  into  the  circula- 
tion, and  demonstrating  also  the  necessity  of  manage- 
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ment  so  as  to  permit  it  to  enter  only  in  installments,  as 
it  were,  and  aa  the  pulse  indicates  that  it  may  be  done 
safely,  so  that  the  depressing  effect  of  each  installment 
may  be  tided  over  in  detail  by  the  aid  of  alcohol — thus 
constitutinG;  what  Mitchell  calls  "  the  intermittent  ap- 
plication of  the  ligature." 

Excision,  as  usiitilly  effected,  i-eqiiires  too  much 
time,  and  might  cause  injurious  loss  of  blood ;  more- 
over, absorption  takes  place  too  rapidly  for  excision,  if 
ever  so  instantxineously  done,  to  prevent  it.  The  object 
of  scarification  is  to  facilitate  free  withdrawal  of  the 
poisoned  blood  from  the  seat  of  the  wound. 

Suction  ley  the  mouth  is  safe  ;  the  poison  is  innocu- 
ous, even  if  taken  into  the  st<jmach.  A  recent  wound 
of  lijis  or  mouth  might  possibly  allow  absorption  to 
take  place ;  but  the  quantity  would  l>e  small,  and  the 
effects  probably  not  serious.  It  would  not  be  foolhardi- 
ness,  thereff>re,  for  a  surgeon  to  face  so  small  a  danger 
to  possibly  save  a  life.  There  is  no  case  on  record  qf 
harm  received  in  this  way. 

The  use  of  alcohol  requires  judgment :  too  largely 
given,  it  is  capable  of  aggravating  the  excessive  sedation 
caused  by  the  poison.  On  the  other  hand,  in  bad  cases 
of  poisoning,  as  in  the  first  instance  I  related,  it  is  diffi- 
cult, and  sometimes  impossible,  to  get  the  patient  to 
swallow  enough  to  overcome  the  deadly  weakness  of  the 
heart's  action.  Under  these  circumstances,  warm  spirit 
and  water  should  be  injected  by  the  bowel,  and,  as 
^litchell  recommends,  the  patient  should  be  made  to 
inhale  the  fumes  of  heated  alcohol,  or  the  vajior  of 
ether.  Alcohol  diluted  with  water,  one  part  to  four, 
may  be  employed  in  sulicutaneous  injection.  Tlie  intra- 
venous injection  of  ainraimia — the  ordinary  aqua  am- 
monifP  diluted  with  an  equal  quantity  of  water — has 
been  shown  by  Dr.  Gaspar  Griswold  to  stimulate  the 
heart  with  remarkable  promptness  and  certainty,  even 
in  the  moribund.  After  many  exi>eriments  on  dogs  he 
injected  a  drachm  of  this  solution  into  a  sujjerficial  vein 
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of  the  fore-arm  in  an  apparently  moribund  woman  after 

Pthe  operation  of  thoracentesis,  with  the  effect  of  saving 
her  life  at  the  time,  and  more  than  a  fortnight  after- 
Pvrard  the  patient  was  doing  well.  <^"  Medical  Kecord," 
June?,  1879.) 
L.  In  threatened  death  from  rattlesnake  poison  the 
■One  rapid  depression  of  temperaturt  in  the  bo<ly  takes 
place,  as  shown  by  the  thermometer,  which  we  noticed 
in  sfiocky  and  which  sometimes  occurs  in  fatal  septicfe- 
mia — a  phenomenon  demonstrsited  by  Brown-S6quard 
as  taking  place  under  the  iniluence  of  narcotic  and  other 
ssing  iwisonous  agents.  ("'Experimental  Re- 
hes  Applied  to  Physiology  and  Pathology,"  New 
,  1863,  p.  26  et  seq. )  This  teaches  us  to  sustain  the 
temi>erature  of  the  body  by  heat  applied  artificially,  as 
by  bottles  or  caoutchouc  bags  of  hot  water,  bags  of 
scalded  bran,  heated  sand,  or  ashes. 

To  sum  up,  finally,  the  indications  for  treatment — 
which  consist,  essentially,  in  recognizing  and  resisting 
the  tendencies  to  death — serpent  poison  kills  in  three 
■ways :  Fii-st,  by  the  brain,  by  direct  sedation — for  whicli 
remedies  are,  constriction  of  a  limb  l)y  ligjition, 
fication  and  suction,  alcohol,  and  extenial  heat; 
second,  by  distjrganization  of  the  blo<jd — as  manifested 
in  its  fluidity — a  condition  which  vdW.  pass  away  in  a 
limited  time  if  the  heart  can  be  kept  beating  and  the 
warmth  of  the  body  preserved ;  thii-d,  by  subsequent 
IcK-al  sloughing  and  suppui-ation,  producing  exhaustion. 
These  are  to  be  met  by  suitable  incisions,  stimulating 
dressings,  and  supporting  general  treatment. 
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Septictemi*. 

TriK  general  outline  of  symptoms  and,  in  fatal  oases, 
the  mode  of  death,  in  the  two  examples  of  i>oisoned 
wounds  we  have  been  studying— i.  e.,  dissection  wounds 
and  serpent  poisoning — are  suggestive  of  strong  simi- 
larity if  not  identity  in  nature  of  the  noxious  atfent  in 
the  two  affections.  The  most  prominent  feature  in  the 
poison  in  either  case  is  its  jwwer  to  promote  putrefac- 
tion in  the  part  to  which  it  is  directly  applied,  as  in  the 
tendency  to  gangrene  in  the  wounded  linger  in  one  case, 
and  the  sloughing  of  the  wound  in  the  other.  The  next 
common  feature  is  the  power  to  infect  the  blood  vrith  a 
distinctly  p«jisoned  condition,  causing  obvious  loss  of 
vital  quality  in  the  elements  of  the  blood  itself,  and 
death  of  the  tissues  to  which  it  should  afford  nourish- 
ment. These  qualities  are  expressed  by  the  word  septic^ 
which  is  in  such  general  use  at  the  present  day.  Ac- 
cording to  Webster,  septic  means  "having  the  powe 
to  promote  putrefaction." 

As  long  ago  as  1815  the  eminent  French  chemist^ 
Orfila,  recognized  that  putrid  substances  possessed  poi- 
Bonous  properties,  and  demonstrated  the  fact  by  killing 
horses  by  injecting  putrid  animal  matter  into  the  ve- 
nous circulation.  Expt^riments  on  animals  illnstr I  ■ 
the  effects  of  pufri<l  poisoning  have  since  l>een  m 
very  frequently,  mainly  with  the  design  of  finding  oat 
the  essential  nature  of  the  poisonous  element,  of  isolat- 
ing it,  if  possible,  and  also  of  determining  just  how  the 
poison  proiluces  its  injurious  effects  and  destroys  life. 
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In  these  experimental  researches,  besides  making  it 
clear  that  there  is  a  certain  similarity  in  the  symptoms 
pi-eceding  death  in  all  cases  of  septic  or  putrid  poisf^n- 
ing,  man]/  collateral  /acts  have  been  observed  and  es- 
tablU?i€d — e.  g.,  first,  that  the  effects  of  the  putrid  poi- 
son are,  in  a  general  way,  proportionate  to  the  amount 
of  the  jjoisonous  material  injected — from  the  simple 
nausea  and  depression  that  follow  a  small  dose  to  the 
speedy  death  caused  by  an  overwhelming  amount ; 
second,  it  has  been  proved  that  the  putrid  poison  may 
multiply  itself  in  the  body  of  an  animal  after  injec- 
tion, rendering  its  fluids  and  excretions  also  Infectious ; 
thinl,  that  the  emunctories  of  the  body  tend  to  relieve 
the  organism  of  the  presence  of  the  poison  by  carrying 
it  off ;  fourth,  that  the  lowering  of  tempemtuiti  of  the 
body,  which  is  the  first  effect  of  the  putrid  poison, 
when  not  promptly  fatal  by  its  direct  etfect  upon  the 
nervous  centers,  is  followed  by  an  unnatural  increase  in 
the  animal  heat,  and  the  phenomena  of  fever ;  fifth,  that 
the  changes  in  the  poisoned  blood  favor  the  formation 
of  obstructive  plugs  or  emboli  in  the  smaller  vessels, 
provoking  subsequent  abscess  fornuition  to  get  rid  of 
them ;  and,  sixth,  that  the  ])resence  of  the  poison  in  a 
wound  interferes  with  the  process  of  repair. 

You  may  gather,  in  a  general  way,  from  this  brief 
statement,  how  great  an  interest  belongs  tt>  these  re- 
searches, and  how  much  curative  power  is  likely  to  re- 
solt  from  the  knowledge  thus  sought.  Thus,  if  the 
drift  of  opinion  now  prevalent  concerning  what  is  called 
the  antiseptic  treatment  of  wounds,  and  which  it  is  my 
object  to  present  to  yoxi  in  judicial  terms,  shall  become 
established,  which,  with  possible  slight  modification, 
I  consider  more  than  proba!>le,  we  shall  have  a  satisfac- 
tory explanatit)n  of  the  cause  of  traumatic  fever  as 
well  as  of  tJie  specific  and  infectious  surgical  feters 
and  iT\flammations. 

I  have  already  told  you  that  the  best  opinion  on  this 
point  ascribes  the  cause  of  ardinary  traumatic  fecer 


816 


SEPTICEMIA. 


to  the  entrance  into  the  circulation  from  the  wound  of 
certain  new  combinntions  of  animal  matter  resulting 
from  disturbance  of  the  vital  processes  in  the  wounded 
part.  Billroth  claims  a  pt/rogenic  or  fever-pro<lucinp 
power  for  this  "new  combination,"  as  he  styles  it,  but 
which  we  may  now  call  septic  poison,  lie  assumes 
also  that  in  another  form  it  possesses  an  in^ammation- 
producing  power,  ami  coins  for  it  the  new  term  of 
"phlogistic  zymoid."  In  the  case  of  traumatic  fever 
the  amount  of  junson  absorl>ed  may  he  very  trifling, 
and  in  a  healthy  organism  the  blo(jd  may  he  promptly 
freed  from  it  by  the  natural  emunctories ;  or,  under 
less  favorable  circumstances,  grave  symptoms  of  what 
is  known  as  acute  general  septicaemia — which  means 
overwhelming  infection  of  the  blood  by  septic  poison- 
may  follow.  ^ 

Again,  when  blood  changes  have  led  to  embolism  and 
so-railed  metastatic  abscesses,  we  have  all  the  character- 
istic features  which  constitute  what  is  called  pi/am  in. 

Inter/erence  with  the  process  of  repair  by  the  pres- 
ence of  the  septic  poison  in  a  wound  explains  the  trail, 
qf  unhealthy  symptoms  usually  described  by  the  ob»\ 
scure  and.  often  misused  term  injiammaiion. 

VeiTieuil  called  this  wound -poison  "tr.nimafic 
vims,"  and  believes  that  it  is  liegotten  in  the  chemical 
and  vital  changes  taking  place  in  a  wound  in  the  in- 
terval Iwtwfen  the  moment  of  its  infliction  and  the 
formation  of  an  organized  coating  of  plastic  lymph, 
while  vessels  are  still  open  to  permit  its  absorption. 

It  is  generally  admitted  that  the  most  common 
avenue  of  entrance  of  septic  poison  into  the  blood  is 
through  the  wound,  and  that  it.s  entrance  through  the 
lungs,  although  possible,  is  more  rare.  Also  that  sejv 
tic  poison  may  be  either  generated  in  the  organism  of 
the  patient,  or  brought  from  without ;  in  other  words, 
there  may  l>e  auto-infection  or  Jtetero-infection.  Fi- 
nally, it  is  held  by  Oosselin  and  many  others  that 
there  are  many  varieties  of  septic  poison. 
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And  now  if  the  question  is  asked,  What  have  these 
'  researches  and  experiments  detennined  as  to  the  ulti- 
mate nature  of  the  poison — the  existence  of  which  all 
admit — and  as  to  the  possibility  of  isolating  it,  I  have 
a  less  positive  answer  to  give.  The  learned  world  is 
divided  at  the  present  time  in  opinion,  one  party  ad- 
vocating the  chemicocital  theory/ — thai  septic  poison 
results  frovi  decomposition  and  recovipositio^ti,  under 
impaired  or  disturbed  ritalitf/,  of  the  comple^v  and 
unstable  organic  compounds  of  which  the  fluids  and 
tissues  of  the  body  consist ;  the  other  party  upholding 
the  germ  tlteory—^hat  putrefactive  changes  and  all 
their  damaging  consequences  are  due  to  the  struggle 
for  life  of  myriads  of  microscopic  organisms  of  a  low 
order  qf  cegttable  life,  always  present  in  the  air  we 
breathe,  and  which  fnd  favorable  conditions  for  de- 
velopment in  our  bodies. 

The  first  i>arty  includes  Robin  ;  Billroth,  of  Vienna, 
with  his  "phlogistic  zymoid" ;  Venieuil,  of  Paris,  who 
advocated  the  formation  of  a  "traumatic  virus'';  and 
Bergmann,  who  considers  tliat  he  has  isolated  the 
poison  sought  for  in  a  substance  analogous  to  the  alka- 
loids, morphia,  and  atropia,  which  he  has  named  *^sep- 
*»"«."  These,  or  many  of  them,  deny  the  agency  of  the 
low  organisms  or  gerais  either  entirely,  or  they  admit 
it  only  in  pai-t,  granting,  like  Billroth,  that  the  germs 
may  be  carriers,  but  denying  that  they  are  originators 
of  poison ;  or,  like  Bnrdon-Sanderson,  asserting  that 
although  bacteria  have  nothing  to  do  with  the  produc- 
tion of  the  fever-producing  poison,  yet  that  this  ixjison 
can  not  be  separated  from  bacteria  unless  "by  boiling 
the  material  in  alcohol,  which  kills  the  bacteria  with- 
out destroying  the  fever-producing  agent. "  ( "  Transac- 
tions Pathological  Society,"  London,  April  6,  1875.) 

The  germ  theory  has  for  its  most  prominent  authori- 
ty M.  Padteiir,  the  French  Academician,  its  reputed  dis- 
coverer, with  Tyndall  and  Lister  as  his  supporters  in 
England. 
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Pasteur,  as  yon  are  probably  aware,  was  employed 
by  the  French  Government  to  investigate  the  causes  of 
thfi  silk-worm  disease  which  was  impoverishing  Franff. 
After  long  and  able  research,  he  proved  that  the  French 
race  of  silkworms  was  for  the  most  part  degenerate,  and 
hojielessly  dixime*!  to  destruction  by  the  invasion  of  a 
microscopic  vegetable  parasite  which  infested  even  its 
eggs.  A  remedy  was  found  in  the  importation  of 
healthy  eggs  from  China  and  the  founding  of  a  new 
race ;  and  this  measure  saved  the  French  silk  culture. 
During  his  investigations  of  the  silk-worm  disea.se,  Pas- 
teur avere  that  he  discovered  a  species  of  microscopic 
vegetable  organism  which  he  calls  mhrio-tttpHca^  from 
its  pre-eminent  power  of  provoking  putrefaction,  the 
germs  of  which  he  found  to  bf  siugiifnrb/  indesfrnrti- 
ble.  They  resisted  prolonged  boiling  in  absolute  alco- 
hol, and  even  retained  life  hi  rtieuo,  in  pure  carbonic- 
acid  gas,  and  in  comi)ressed  oxygen,  lliey  were  found, 
moreover,  to  possess  the  power  of  proliferation  nx 
fferrns,  or  imperfeetly  deneloped  individuals,  a  quality 
of  parthenrHgenesis  existing  in  some  plants  and  insects 
— the  honey-l)ee,  for  example.  The  parent  vibrio  was 
found  to  be  killed  by  oxygen,  but  its  corpuscular 
germ,  as  I  have  said,  was  almost  indestructible,  and 
proliferated,  as  a  germ,  without  limit.  Under  favora- 
ble surroundings — i.  e.,  away  from  oxygen — the  corpus- 
cular germ  develo|>ed  again  into  the  X)arent  vibrio- 
sept  ica,  and,  in  the  struggle  for  life  of  this  race  of 
vibrios,  putrefaeti(m  followed  inevitably.  The  discovery 
of  the  double  life  of  this  vibrio,  M.  Pasteur  avows,  mig- 
ge.sted  to  him  the  possibility  of  accounting  for  the  origin 
and  propagation  «if  infectious  and  contagious  diseases 
in  man  by  its  mode  of  proliferation.  He  formally  an- 
nminced  his  di.scovery,  and  his  l)elief  concerning  it,  to 
the  French  Academy  in  18(U5.  Mr.  Lister,  then  a  sur- 
geon of  Glasgow,  but  educated  thoroughly  as  an  expert 
in  microscopy  and  exivrimental  physiology,  and  pn>ri- 
ously  familiar  with  Pasteur's  investigations  and  views, 


SEPTICEMIA. 


819 


adopted  his  suggestion,  and  began  at  once  to  search  for 
some  means  of  controlling  the  exceptional  viability  and 
proliferative  power  of  these  septic  genns,  and  of  protect- 
ing surgical  wounds  from  their  invasion.  Ilia  design  and 
his  hope  was  in  this  way  to  cut  off  the  danger  of  intlam- 
mation  and  unhealthy  complications,  the  most  common 
sources  of  interference  witfi  the  normal  process  of  re- 
pair. He  had  been  for  some  time  experimenting  with 
different  devices  for  keeping  floating  air-germs  out  of 
open  wounds,  when  he  learned,  rather  accidentally, 
that  a  newly  discovered  substance,  called  carbolic  acid, 
possessed  remarkal>le  power  in  destroying  the  germinat- 
ing power  of  the  lower  organisms.  This  power  of  the 
new  agent,  which  had  already  been  praised  for  its  re- 
medial qualities  by  M.  Declat,  of  Paris,  and  efipecially 
its  tolatile  and  diffusible  quality,  seemed  to  suit  his 
purpose ;  and  it  still  maintains  its  place  as  the  best  anti- 
septic agent  in  surgical  dressings.  Mr.  Lister's  account 
of  his  first  application  of  Pasteurs  theory  to  the  treat- 
ment of  surgical  diseases  (compound  fracture  and  ab- 
scess) first  appeared  in  the  London  "Lancet"'  in  1807. 

In  forming  a  personal  judgment  as  to  the  compara- 
tive merits  of  the  two  theories  just  de,scribed,  and 
pending  the  ultimate  verdict  of  science,  I  have  been  led 
to  adopt  Mr.  Lister's  practice  of  antiseptic  treatment 
fmm  a  feeling  of  duty,  influenced  mainly  by  what  I 
have  witnessed  of  its  good  effects. 

Pasteur's  theory  as  to  the  mf)de  of  septic  poisoning, 
as  applied  to  the  prevention  and  treatment  of  surgical 
diaea.ses  and  injuries  by  Lister,  promises  more  benefit 
to  humanity,  on  rational  gmunds,  than  the  chemico- 
vitxil  theory,  which  has  thus  far  suggested  no  direct  or 
certain  remedy ;  and  the  germ  theory  has  certainly  car- 
ried promise  to  a  certain  degree  of  performance. 

I  would  remark  that  it  is  not  imperative  to  admit 
the  theory  in  order  to  carry  out  the  practice  of  Lister- 
ism  ;  but,  to  do  the  latter  honestly  and  to  command  the 
largest  degree  of  success  attainable,  you  must  act  as 
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though  you  believed  it,  and  in  no  half-way  manner. 
Thi^  Htrongest  reason  for  regarding  the  germ  theory  of 
Pasteur  with  favor  is  the  steady,  growing,  and  acknowl- 
edged success  which  hns  followed  Mr.  Lister's  treatment 
of  wounds  and  surgical  diseases  as  he  lias  carried  il  out 
in  accordance  with  this  theory,  with  unwavering  fideli- 
ty to  his  theoretical  (>]iinions,  for  neaj'ly  lifteen  yean*. 

But  in  this  matter  1  have  no  desire  to  influence  yon 
io  partisanship,  whicJi  in.  matters  of  science  is  alii>af/f 
to  fje  nvoidei/.  1  feel  bound,  therefore,  to  state,  on  the 
other  band,  that  the  best  argument  within  my  knowl- 
edge in  favor  of  the  other  theory — the  chemico-vital — is 
derived  from  the  singular  qualities  of  the  rattlesnake 
venom.  As  this  is  a  poison,  apparently,  of  purely 
chemico-vital  origin,  some  details  concerning  it  majy 
prove  of  interest  in  this  c<mnecti«>n.  The  venom, 
ejected  by  the  snake,  is  a  translucent,  brownish-colored 
liquid  of  sirnpy  consistence,  and,  according  to  Mitchell,, 
entirely  destitute  of  microscopic  or  figured  elementSL 
In  this  latter  statement  lies  the  point  of  interest.  The 
venom  is  the  secretion  of  a  gland  lodged  in  a  fossa  of 
the  jaw-bone,  and  accumulates  in  a  resen'oir  or  ix^uch 
communicating  with  the  hollow  fang  through  which  it 
is  ejected  under  muscular  compression  when  the  i^ptile 
bites.  Mitchell  says:  "It  is  difficult  to  conceive  of 
the  singular  energy  of  the  venom  of  the  rattlesnake 
without  carefully  conducted  experimental  research,  or 
of  the  tenacity  with  which  its  jwwers  are  preserved  ia 
the  presence  of  violent  chemical  reagents  and  extreme 
of  heat  and  cold.  The  dried  venom  retained  its  potency 
after  two  yejirs  of  climatic  changes;  nor  was  it  in  any 
degree  impaired  by  strong  sulphuric  or  muriatic  acid, 
ammonia,  chlorine-water,  so<la,  or  potassa.  Iodine  and 
tannic  acid  seemed  to  prevent  its  local,  but  not  its  con- 
stitutional symptoms.  Freezing  did  not  alter  the 
powers  of  the  venom,  and  the  most  prolonged  boiling 
was  inadequate  to  destroy  its  deadly  qualities.'*  {Op. 
cit.,  p.  44  et  seq.) 
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As  to  these  deadly  qualities,  we  have  evidence  from 
the  same  source :  in  an  experiment  an  active  frog  was 
exposed  to  be  bitten.  In  two  houra  after  tlie  usual 
symptoms  of  rattlesnake  poisoning  it  was  dead.  '*In 
twenty-four  hours  the  muscular  parts  about  the  bite 
were  almost  semi-fluid  from  decomposition,  while  the 
rest  of  the  frog  had  no  odor  or  any  other  sign  of  putre- 
faction," {Op.  cit.,  p.  56.)  He  says :  "  The  final  influ- 
ence of  the  venom  upon  the  muscular  structure  was 
extremely  curious."  In  every  instance  it  became  soft- 
ened in  proportion  to  the  length  of  time  the  venom 
remained  in  contact  with  it,  so  that,  after  even  a  few 
hours  in  warm-blooded  animals,  and  rather  a  longer 
time  in  the  frog,  "  the  wounded  muscle  became  almost 
diffluent  and  assumed  a  dark  color  and  somewhat  jelly- 
like api)earance.  Tlie  structure  remained  entire  until 
it  was  pressed  upon  or  stretched,  when  it  lost  all  r^u- 
larity  and  offered  the  appearance  under  the  micro- 
scope of  a  minutely  granular  mass  dotted  with  larger 
granules." 

There  are  certain  diseases  with  which  we  have  to 
contend  which  are  undoubtedly  produced  by  the  intro- 
duction of  a  poison  into  the  blood.  Among  these  may 
be  mentioned  as  indisputable  examples  small  -  pax ; 
large-pox,  or  sypJiilis ;  splenic  fener,  or  carbuncxdar 
anthrax;  and  hydrophobia. 

Whether  poisons  of  this  class  have  their  origin  in 
chemico-vital  action  taking  place  in  animal  fliiida  and 
solids,  as  is  the  case,  apparently,  in  the  serpent  venom, 
or  in  the  introduction  into  our  fluids  and  tissues  of  the 
germs  of  microscopic  fungi  floating  as  dust  in  the  air, 
which  generate  with  such  marvelous  rapidity  when 
they  find  themselves  in  a  congenial  soil,  is  a  question 
which  science  has  not  yet  fully  answered.  I  confess  to 
a  belief,  meanwhile,  tfiat  there  are  many  of  fhese 
poisons,  and  thai  they  may  originate  in  both  ways. 
The  snake  poison  is  certainly  a  typical  example,  acting, 
as  we  have  seen,  even  more  promptly  than  the  most 
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deadly  corpse  poison,  and  producing  death  in  a  strik- 
ingly similar  manner.  Its  claim  to  the  title  of  a  septic 
poison  is  certainly  demonstrable. 

Here  is  another  example  from  an  experiment  in  the 
laboratory:  Some  blood  waa  drawTi  from  a  healthy 
dog,  who  was  then  exposed  to  be  bitten  by  a  vigorous 
rattlesnake.  In  about  thirty-five  minutes  the  <log  was 
dead.  At  the  end  of  twenty-four  hours  the  blood 
drawn  before  the  dog  was  bitten  was  found  as  yet  un- 
altered, and  it  had  no  unpleasant  odor,  but  the  blood  in 
the  dog's  heart  ''was  already  unpleasant  in  smell,  and 
that  from  the  wound  was  quite  putrid.*' 

You  have  here  an  illustration  of  the  effects  of  a 
septic  or  putrefaction-producing  poison  fix)m  a  native 
reptile,  observed  by  an  American  authority  of  th»'  high- 
est character.  When  the  poison  gland  and  iK>uch  were 
removed  from  the  animal  and  carefully  washed,  no 
poisonous  quality  whatever  remained.  Tlie  reptile's 
blood  and  tissues  are  entii'ely  innocent  of  poisonous 
qualiticvs.  The  venom  is,  therefore^  made  or  secreted 
out  of  normal  non-poisonous  blood  by  healthy  glandu- 
lar epitJielium.  Unless  the  ^^corpuscular  germ*^^ <^ 
the  tibrio-septica  Jiave  escaped  unnoticed  in  this  typi- 
cal septic  poison,  these  observations  furnish  a  proqf<(f 
its  c?iemico-vital  origin. 

The  earful  re -examination   qf  the  rattlesnake 
tenom  in  this  point  qf  view  might  yield  interesting  \ 
suits. 

In  this  connection  I  think  it  will  be  profitable  to 
leam  what  we  can,  in  the  next  place,  of  the  disease 
usually  called  septiccemia,  to  which  I  have  already 
several  times  alluded. 

Ldke  other  affections  due  to  this  mysterious  source 
of  blood-poisoning,  tlie  symptoms  and  characteristics 
of  septicaemia  in  man,  having  come  under  general  ob- 
servation, comparatively  speaking,  only  recently,  are 
more  or  less  obscure  and  mixed,  in  the  minds  of  most 
practitioners,  Hith  those  uf  more  familiar  diseases ;  so 
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that  it  is  not  an  easy  task  to  glean  a  clear  description 
of  septicfemia  from  the  clinical  records  of  others,  nor  yet 
to  detail  its  features  entirely  from  i^ersonal  observation. 
At  present  almost  every  practitioner  of  experience  has 
his  own  peculiar  v-iews  of  the  subject.  I  wiU  strive  to 
give  you  a  typical  outline  of  the  affection,  which  may 
serve  as  a  basis  for  reference. 

The  name  septiciemia  was  proposed  by  Piorry,  of 
Paris,  as  late  as  1847,  the  period  at  which  the  possi- 
bility of  the  existence  of  this  affection  first  began  to  be 
generally  recognized.  By  this  term  septicaemia  "is  un- 
derstood the  effects  which  are  produced  by  the  presence 
of  putrid  matter  in  the  circulating  blood."* 

The  clinical  phenomena  of  septicaimia,  as  observed 
in  man,  are  characterized  not  only  by  pyrexia,  but  also 
by  vomiting,  diarrhopa,  muscular  enfeeblement  affecting 
particularly  the  heart  and  respiratory  muscles,  and  ulti- 
mately by  a  condition  of  collapse  which  tends  to  termi- 
nate in  deiith. 

After  death  the  blood  is  found  to  be  darker  and  less 
firmly  coagulated  than  usual.  Extreme  congestions  and 
ecchymoses  are  met  with  in  internal  organs,  especially 
in  the  heart,  lungs,  and  gastrointestinal  mucous  mem- 
brane. The  spleen,  liver,  and  other  viscera  are  enlarged, 
friable,  and  abnormally  vascular,  and  little  patches  of 
lymph  are  seen  on  the  pleura  and  i>ericardium.  Metas- 
tatic abscesses  and  aU  other  secondary  inflammatory 
lesions  are  completely  absent. 

Such  pure,  uncomplicated  cases  of  septicaemia  are, 
however,  comparatively  infrequent,  the  septicsemia 
being  usually  asswiated  with  the  development  oi  sec- 
ondary suppurative  inflammations,  constituting  what 
is  known  as  pyamia.  A  simple  septicaemia  is  perhaps 
most  common  in  the  puerperal  state— originating  in 
auto-infection  from  putrid  matter  in  the  womb  after 
childbirth. 

It  is  important  that  you  should  grasp  clearly  the 

•  Green,  vt  $upra,  p.  90. 
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idea  that  is  held  by  most  ob.servers  at  the  present  time, 
that  the  condition  called  pycfmia  "  U  the  result  of  the 
d/^vclopmetd  and  absorption  qf  the  same  poison  oji  that 
which  f/iws  rise  to  septicaemia."  The  two  conditions  are 
asserted  by  the  hvtest  English  authority  in  pathology 
— who  represents  the  opinions  of  Burdon-Sanderson — 
to  be  ^'■closely  allied,  and  to  be  very  oft^n  associated.'' 
.  .  .  "  Pyseraia  differs  from  septicjomiu  in  this  respect ; 
that  in  it  the  absorption  and  dissemination  of  the  in- 
fective poison  gives  rise  not  only  to  an  alt*^ration  in  the 
blood  and  a  general  disturbance  of  the  vital  functions, 
but  also  to  the  produiticm  of  secondary  foci  of  intlam* 
mation  —  the  so-called  'metastatic  abscesses' — in  the 
longs  and  elsewhere,  which  I  have  already  spoken  of  as 
resulting  from  thrombosis  and  embolism.  The  tendency 
to  the  formation  of  these  obstructive  plugs  in  the  blood 
when  altered  by  putrid  jjoison  has  already  been  noted. 
It  is  the  production  of  these  abscesses,  and  of  other  more 
diffused  inflammatory  lesions,  accompanied  always  by 
suppuration,  which  is  the  distinctive  character  of  py- 
ffimia.''  A  prominent  French  surgeon  and  patholo- 
gist is  recently  reported  as  having  stated  as  his  opin- 
ion that "  pyjemia  is  septicaemia,  plus  the  disseminated 
abaceases."  Or,  as  the  English  authority  (Crreeo,  ui 
supra,  p.  204)  expresses  it,  "  it  is  probable  thai  py- 
ctmia  is  invariably  associated  with  more  or  less  sep- 
ticctmia,  and  it  may  be  reyarded  as  a  septiccemia  in 
which  there  are  metastatic  suppuratioe  iiiflainmO' 
tionsy 

Thus  the  three  surgical  fevers— the  simple  trau- 
matic frrer  that  follows  most  injuries  and  passes  off 
harmlessly  leithin  the  xeeeli;  the  more  grare  pyrexia 
thai  we  now  recognize  as  septicaemia,  arising  from  a 
larger  or  stronger  dose  of  the  same  poison,  and  more 
or  less  dangerous  to  life  according  to  the  extrnt  of  the 
dme,  and  the  power  (f  resistance  of  the  patient;  and^ 
finally,  the  almost  certainly  fatal  chills.  '    and 

loto  fever  of  pycemiaf  with  its  inevitable  -        ,  >  ab- 
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scesses  of  the  viscera — constitute,  accordin//  to  modern 
patholofft/,  three  decrees  of  septic  poisoning;,  and  each 
inay  pass  into  the  other  by  almost  imperceptible  gr ada- 
ption.     After  our  present  study  is  completed,  I  will 
[point  Old  the  more  distinctive  features  of  pycemia. 

To  get  a  clear  x)erception  of  the  group  of  phenomena 
[cansed  by  septic  poisoning  in  man,  and  of  the  anatorai- 
;  cal  lesions  which  result  from  its  fatal  action,  I  think  it 
better  that  we  should  recur,  in  the  first  place,  to  the  re- 
sults of  the  experiments  on  animals  in  which  putrid 
matters  have  been  injected  directly  into  the  blood  by 
opening  a  vein.     Here  there  is  no  obscurity  as  to  the 
'  source,  and  very  little  as  to  the  nature,  of  the  poison  in- 
jected, and  it  is  certain  that  it  goes  at  once  into  the 
blood ;  so  that  the  symptoms  of  jKiisoning  that  follow 
are  fairly  attributable  to  the  presence  of  septic  poison 
in  the  blood,  and  its  effects  upon  the  vital  functions  and 
living  tissues  of  the  body — in  other  woixis.  they  are  cer- 
tainly symptoms  of  septicjemia.    Afterward  we  shall  be 
better  prepared  to  study  the  disease  in  man. 

The  results  of  these  experiments  upon  the  lower 
animals  have  been  singularly  uniform.     Perhaps  those 
of  Bergmann  in  Germany,  and  Burdon-Sanderson  in 
England,  will  best  suit  our  purpose  a-s  condensed  from 
ft  recent  report  by  the  latter:    After  the  injection  of 
from   fifty  to  one  hundred  minims  of  putrid  blood, 
I  carefully  filtered,  into  the  venous  system  of  a  large  dog, 
I  the  animal  dies  in  from  four  to  ten  houre,  death  being 
preceded  by  collapse,  with  torn  i tiny  and  diarrlicea.     In 
I  guinea- pigs,  collapse  comes  on  very  rapidly  after  in- 
jection.    It  is  marked  chiefly  by  loss  of  muscular  power 
and  diminution  of  temperature.     In  the  dog  or  cat  the 
I  phenomena  are  more  marked.     In  some  few  cases  the 
I  animal  passes  rapidly  into  the  state  of  collapse,  but 
^more  commonly  an  hour  or  two  elapses  l)ef<u"o  any 
striking  effect  Ls  observable.  Among  the  earliest  obvious 
phenomena  are  muscular  twitchings  and  shiverings, 
which  may  come  on  during  the  second  or  third  hour. 
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Thermometric  measurements  in  the  rectum  show 
that  the  temperatiire  rises,  from  the  first,  nntil  the 
supervention  of  collapse;  this  collapse,  as  I  have  just 
said,  is  marked  by  failure  of  muscular  power,  and  ac- 
companied by  retching  and  vomiting,  which  are  scH»n 
followed  by  diarrhoea.  The  diarrhcDa  is  at  lirst  attended 
by  tenesmus,  but  it  afterward  becomes  colliquative. 
The  stools  are  mucous,  shreddy,  aud  always  more  or 
less  stained  with  altered  blood.  A  few  hours  before 
death  the  temperature  begins  to  sink,  and  it  eventually 
falls  below  the  normal  standard. 

The  post-mort«m  changes  coiTespond  with  the  symj 
toms.  "On  dissection,"  says  Bergmann,  "the  most 
important  appearances  are  those  found  in  the  intestinal 
canal — e.  g.,  intense  redness  and  swelling  of  the  mucous 
membrane.  This  alteration  does  not  extend  to  the 
whole  intestine,  but  affects  the  pyloric  end  of  the 
stomach,  the  duodenum,  the  upi)er  coils  of  the  jeju- 
num, the  colon,  and  the  rectum."  "The  intestine  is 
filled  with  reddish,  thick  mucus  which  strikingly  resem- 
bles the  rose-colored  rice-water  of  the  cholera  stooL 
The  disclmrges  contain  shreds  of  epithelium."  Bei^g- 
mann  did  not  notice  i>eritonitis  in  his  dogs. 

Burdon-Sanderson  says :  "  The  peritonffium  was  al- 
ways hyperiemic  in  the  most  severe  cases,  and  hicmor- 
rhagic  spots  were  almost  always  present,  particularly  on 
the  omentum  and  mesentery,"  This  is  the  only  point 
of  difference  between  them. 

Here  we  have  a  distinct  view  of  the  effects  of  a  poison 
which  tends  to  extinguish  life  by  its  direct  action  upon 
the  nervous  centere,  and  causes  violent  inflammation 
of  the  intestinal  mucous  membrane  by  provoking  futile 
efforts  at  elimination.  This  constitutes  the  gastro-i-'U- 
teritis  of  which,  according  to  Oodnian,  young  Kissam 
died  after  his  dissecting  wound.  The  tendency  to  hy- 
pera'mia  of  the  serous  membranes,  and  to  h.'^morrhagic 
spots  of  extravasation,  or  petecluH*,  indicates  profound 
alteration  of  the  blood  plasma. 
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In  man  the  invasion  of  general  septiccemia  is 
marked  by  utter  prostration,  attended  by  apathy  and 
torpor ;  the  intelligence  is  unimpaired,  except  in  activ- 
ity, and  there  is  little  complaint  (if  pain.  The  tongne 
becomes  speedily  dry,  rendering  the  speech  indistinct, 
and  the  patient  is  always  ready  to  drink.  The  skin  is 
also  dry,  and,  as  a  rule,  the  urine  is  concentrated. 
Diarrhapa  is  common,  the  dejections  being  liquid,  offen- 
sive, and  tending  to  become  colliquative ;  later  in  the 
case  they  are  passed  involuntaiily.  The  t€mi:>ei*ature  at 
first  rises  rapidly  to  1()4°,  105°,  or  even  higher,  but  there 
are  no  Ttgors  or  chills,  as  in  pycemia,  save,  excep- 
tionally, at  the  commencement ;  and  the  thermometer 
shows  a  decreasing  temperature  as  early  often  as  the 
fourth  or  fifth  day.  This  falling  of  the  thermometer 
must  not  be  taken  as  evidence  of  amendment,  for  it  is 
significant  of  the  final  collapse  in  which  life  terminates 
— and  this  takes  place  generally  within  the  fii-st  ten 
days.  The  pulse  is  that  of  typhus — feeble  from  the  first, 
and  growing  more  frequent  and  smaller,  until  some  time 
before  the  end  it  becomes  imperceptible,  and,  coinci- 
dently,  the  thermometer  not  infrequently  falls  consid- 
erably below  the  natural  standard.  The  countenance  is 
pallid,  shrunken,  and  anxious  in  expression. 

Although  the.  mind  is  usually  clear^  the  disease, 
according  to  Billroth,  sometimes  sets  in  with  furious 
delirium.  Profuse  and  offensive  sweats  occur  in  some 
cases,  as  though  the  system  were  making  an  effort  to 
eliminate  the  poison  through  the  skin. 

In  a  hidy  whom  I  saw  in  consultation  on  the  sixth 
day  of  the  disease,  twenty-four  hours  l>efore  her  death, 
I  was  struck  with  the  singular  keenness  of  perception 
and  acuteness  of  mind  she  manifested  in  inquiries  as  to 
her  chances  of  life,  and  in  speaking  of  the  future  of 
her  children.  In  this  case  there  was  a  qnestion  as  to 
whether  her  dise.ise  had  been  the  result  of  auto-in- 
fection from  matters  retained  in  aborting,  or  if  it 
had  been  communicated,  in  his  manipulations,  by  her 
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attendaat.  Puerperal  fever  was  prevalent  at  the 
time. 

On  the  whole,  this  appalling  disease  is  marked  from 
the  beginning  by  a  profound  depression  of  the  powers 
of  life,  as  though  a  poison  were  exerting  its  influence 
directly  upon  the  nerve-centers.  Death  fi-om  acute  sep- 
ticffiraia  may  and  does  frequently  occur  more  rapidly 
than  1  have  indicated  where  an  injury  of  grave  char- 
acter, for  example,  has  caused  collapse  from  which  full 
reaction  never  perhaps  takes  place,  the  septicemic 
poisoning  being  insensibly  superadded  to  the  collapse, 
and  gi-aduaUy  extinguishing  life.  Perhaps,  again,  if 
reaction  has  justiiied  such  a  course,  amputation  of  a 
crushed  limb  may  have  been  undertiiken,  and  a  return 
of  the  collapse,  thus  provoked,  may  possibly  merge  into 
septicaemic  exhaustion  and  fatal  sinking. 

The  morbid  anatomy  of  septicaemia  in  many  jx)ints 
differs  little  from  tj-phus  and  other  low  foimis  of  fever, 
The  changes  found  in  the  intestinal  canal  are  the  same 
that  occur  in  all  fatal  cases  of  septic  poisoning.  The 
gorged  and  softened  condition  of  the  spleen,  lungs, 
liver,  and  muscular  tissue  results  from  the  excessive 
temperature  which  the  blood  attains  in  diseases  of  this 
class.  The  absence  of  multiple  abscesses  in  the  lungs 
and  elsewhere  is  noticeable,  especially  in  rapid  cases 
where  septic  embolism  may  not  as  yet  have  provoked 
suppuration. 

Acute  general,  septiceemia,  as  I  have  described  it,  is 
gener all?/ fatal ;  but  the  disease  occurs  in  a  milder 
form^  characterized  by  less  marked  prosfratio7i,  from 
which  the  patient  in  viost  cases  rallies.  In  these  cases 
the  poLson  has  not  apparently  entered  the  blood  in  suf- 
ficient quantity  to  overwhelm  the  nervous  centers,  and 
it  is  eliminated  by  the  emunctories.  In  fact,  mild  sep- 
iiccemia  exists  after  injuries  and  surgical  operations 
more  frequently,  I  suspect,  titan  is  generally  supposed. 
How  aljvays  to  recognize  it  is  not  easy  to  tell  you  in 
few  words,  for,  as  you  have  no  doubt  obser\-ed,  this  par- 
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ticttlar  condition  of  poisoned  blood  is  not  stamped  by 
any  characteristic  and  well-marked  symptoms  like 
,tbe  chills  and  sweats  which  characterize  so  cleariy  a 
sadden  invasion  of  pyaemia. 

When  a  patient,  after  injury  or  operation,  ceases, 
'  withont  any  obvious  cause,  to  do  well,  the  granulations 
of  his  wound  not  looking  quite  healthy  and  having  a 
little  too  much  inflammatory  redness  and  soreness  lin- 
gering around  it,  wAlh.  general  depression  and  inappe- 
tence,  a  tongue  tending  to  di-yness,  and  a  pulse  which 
keeps  too  frequent — if  there  is  no  hectic  periodicity 
about  the  symptoms,  he  may  be  fairly  regarded  as 
under  the  influence  of  mild  septictBmia.  Such  a  patient 
should  be  moderately  stimulated,  the  secretions  from 
his  skin,  bowels,  and  kidneys  gently  promoted,  and  his 
lungs  supplied  with  an  abundance  of  fresh,  pure  air, 
8o  as  to  secure  thorough  ventilation  of  the  blood  as 
well  as  elimination  of  poison  by  these  eraunctories. 

This  latter  statement  constitutes,  in  fact,  the  basis 
of  treatment  in  all  forms  of  septic  poisoning.  The  thera- 
peutics of  septicaemia  includes  all  the  means  at  our  com- 
mand to  free  the  blood  from  poisonous  impurities,  and 
to  renew  its  elements  by  stimulating  the  process  of 
nutrition.  To  meet  the  fii-st  necessity,  an  ample  supply 
of  air  is  an  indispensable  necessity,  for  sulphureted 
hydrogen  is  always  present  in  the  blood  as  a  result  of 
the  decomposition  provoked  by  the  septic  poison.  Ber- 
nard's exi)eriment  demonstrates  that  this  is  promptly 
and  readily  eliminated  by  the  lungs  unless  the  air  sup- 
ply be  restricted  and  the  patient  be  compelled  to 
breathe  the  same  impure  air  over  and  over  again.  See, 
therefore,  that  your  imtients'  supply  of  fresh,  pure  air  is 
unlimited,  /or  it  is  as  important  as  food,  and  certain^ 
ly  more  important  than  medicine.  If  the  dicta  of  Pas- 
teur are  to  be  accepted,  we  should  cause  our  septicaemic 
patients  to  inhale  oxygen  liberally  and  systematically, 
for  he  found  that  the  vibrio-septica  was  always  killed 

"a  gas.    It  is  a  logical  remedy,  and  certainly  a 
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harmless  one.  Alcohol  is  a  remedy  of  value,  for  it 
masks  the  nervous  centers,  as  it  were,  from  the  directly 
mortal  influence  of  the  poison,  and  stimulates  the  nen^e- 
force  for  the  moment  as  well  as  the  heart,  while  at  the 
same  time  it  resists  the  tendency  to  mental  depression, 
and  it  also,  in  a  certain  degree,  serves  as  food.  Quinine 
in  the  fonn  of  bisulphate  should  be  given  steadily 
in  Dberal  but  not  excessive  doses.  The  theory  of  the 
therapeutics  of  septicfemia  is,  that,  if  the  organism  can 
be  tided  over  the  influence  of  the  poison  which  has  been 
poured  into  the  blood,  this  may  not  have  been  neces- 
sarily fatal  in  amo^^nt,  the  snpj^ly  of  it  p.issibly  may 
not  be  renewed,  successful  elimination  may  be  accom- 
plished, and  life  thus  saved.  Hence  the  value  of  alco- 
hol as  a  remedy  suited  to  an  emergency.  The  analogy 
with  the  mode  of  treating  poisoning  by  serpent  venom 
is  very  close. 

The  soda  and  potash  salts  are  useful  in  renewal  of 
the  blood,  also  as  eliminators  by  the  bowels  and  kid- 
neys, and,  largely  diluted,  for  bathing  the  skin.  Thus 
1  would  recommend  Rochelle  salts,  or  phosphate  of  soda, 
where  a  laxative  is  required ;  the  citrate  of  potass,  or 
iodide  of  sodiiim,  as  a  diuretic ;  and  pearlash,  or  car- 
bonate of  ammonia  and  spirits,  for  local  bathing.  For 
diet,  milk  as  liberally  as  it  can  be  borne,  with  the  addi- 
tion of  lime-water  and  gelatine  to  facilitate  its  digestion 
by  preventing  too  great  hardness  of  the  clot,  and  some 
good  spirit ;  gruels  of  farina,  or  oatmeal,  with  the  addi- 
tion of  Avine  and  sugar ;  bread. 

Eggs  and  preparations  of  beef,  etc.,  are  better  suited 
to  exhaustive  diseases  which  tend  to  assume  a  chronic 
character — which  septicsemia  does  not.  Moreover,  when 
these  articles  of  food  fail  to  digest  under  the  influence 
of  the  waning  life-force,  they  add  to  the  mass  of  the  pu- 
trefactive material ;  caution,  therefore,  must  be  observed 
in  their  emj>loyment.  In  this  view,  salicine,  glycerine, 
and  quinine  all  tend  Ui  prevent  fermentati<m  in  the 
stomach,  and  thus  to  aid  digestion,  beside  their  value 
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in  other  respects.  The  value  of  quinine  in  preventing 
fatal  rise  in  temperature  is  great.  Opium  may  be  re- 
quired to  restrain  diarrhcEa  if  a  diet  of  boiled  rice  with 
large  doses  of  bismuth  fail.     A  decoction  of  roasted  rice 

I  with  a  little  coflfee  is  a  good  tisane ;  and  tea  and  coca  are 
both  sen^iceable.  Deodorizers  should  be  employed  in 
all  possible  ways ;  of  these,  the  i>ennanganate  of  potass 
is  the  most  unexceptionable.  Where  there  is  a  wound 
or  a  cavity,  as  of  an  al)sces.s,  it  should  be  washed,  as 
freely  as  safety  from  poisoning  permit,  with  solutions 
of  carbolic  acid. 

It  remains  for  us  to  consider  the  prer.entire  treat- 
ment qf  septicctrnia.     It  is  plain  that  we  have  no  relia- 

1  hie  remedy  for  the  disease  when  fully  developed ;  under 
these  circumstances  we  are  forced  to  face  the  issue  as 
we  may,  "on  general  principles,"  and  are  compelled  to 
speak  of  the  disease  when  serious  in  type  as  generally 
fatal  in  its  termination.  Prevention,  therefore,  is  the 
end  to  be  mainly  kept  in  view  by  the  scientific  surgeon. 

1  We  are  to  use  all  the  knowledge  we  can  get  as  to  the 
nature  and  habits  of  the  malady,  and  turn  it  to  the  ac- 
count of  prevention.  Septicaemia  has  not  been  described, 

i  to  my  knowledge,  as  occurring  in  the  woods,  except  in 
connection  with  that  peculiar  epidemic  of  erysipelas 
that  ravaged  our  country  twenty-five  years  ago  under 
the  jKjpular  name  of  ' '  black  tongue."  Country  air  may 
be  regarded  in  a  general  way  as  antagonistic  to  septic 
poisoning.  Dr,  William  Marcet,  in  a  recent  volume  of 
the  St.  George's  Hospital  Reports,  advocates  the  idea 
that  septicsemia  is  a  n<\t  infrequent  cause  of  death 
through  the  poisonous  intluence  of  putrescent  matter 
that  originates  in  the  body,  when  weakened  by  disease, 

j  by  a  sort  of  molecular  decomposition  through  failure  of 
the  nutritive  act.     He  regards  certain  modes  of  death 

■  in  consumption  as  septiccemic,  and  asserts  that  there  is 
a  means  of  arresting  this  septicemic  tendency  which 

/'certainly  acts  very  positively  in  bringing  about  the 

Idesired  effect ;  this  is  removal  to  a  high  locality,  some- 
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where  on  the  hills,  at  a  station  between  three  and  five 
hundred  feet  higher  than  that  where  the  patient  is  re- 
siding." Cases  are  mentioned  confirming  this  state- 
ment. Here,  then,  is  endenre  of  another  resource 
which  is  seemingly  capable  of  antagonizing  the  ten- 
dency to  auto-infection  by  septic  poison. 

A  middle-aged  man  of  full  habit,  from  over-use  o! 
stimulating  drink  and  fo<xl,  is  much  more  likely  to  gel 
acute  septicaemia  after  a  compound  fracture  or  an  nra- 
putation  than  a  thin,  spare  man  of  abstemious  habits. ' 
Experience  of  this  kind  has  no  doubt  led  to  the  fasliion 
of  dieting  patients  in  order  to  prepare  them  for  opera- , 
tions — which,  as  a  rule,  is  not  wise,  for  the  subject  of 
an  injury  may  be  fat  and  at  the  same  time  robust  and 
hearty,  or  he  may  be  of  spare  habit  and  unhealthy. 

We  have  seen  that  it  is  more  common  to  meet  with 
local  as  well  as  general  septicjemic  poisoning  after  con- 
tusions, cniahings,  and  lacerations,  where  decomposing^ 
tissues  remain  in  contact  with  living  parts  and  virulei 
substances  are  liable  to  be  generated  and  absorbed  be- 
fore granulations  can  organize  themselves;  and 
the  deadly  injluence  of  these  riruUnt  substances  is  com-^ 
petent  even  to  prevent  the  formation  of  a  ffranuUiting 
surface.  Facts  of  this  nature  teach  us  that  it  is  often 
wiser  to  remove  injured  parts  where  their  recovery  is 
doubtful ;  that  free  incisions  are  of  great  senice  to  pre- 
vent stagnation  of  decomposing  fluids  in  contact  \*ith 
living  parts ;  that  depending  openings  and  artificial 
channels  are  often  indispensable  to  allow  pus  to  drain 
away  as  it  forms  rather  than  to  collect  and  undergo  de- 
composition. 

We  have  also  learned  to  avoid  heavy  dressings  for 
wounds,  which  serve  to  retain  discharges.  Some  even 
advocate  leaving  wounds  entirely  exposed  to  the  air, 
finding  a  greater  degree  of  success  in  the  absence  of  all 
dressing.  There  is  an  argument  for  this  in  Pasteur's 
demonstration  that  the  vibrio-septica  is  killed  by  oxy- 
gen ;  but  frequent  ablution  with  carbolic  acid  is  sec- 
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essarv.  Scrupulous  cleanliness  in  the  material  and 
manner  of  dressing  wounds,  the  isolation  of  patients, 
the  provision  of  generous  air  space  and  free  ventila- 
tion, and  the  more  liberal  use  of  food  and  stimulants, 
are  measures  of  great  value  in  warding  ofif  not  only 
aepticicniia,  but  the  other  low  infectioTJs  forms  of  dis- 
ease which  follow  surgical  injuries — such  as  erysipelas 
and  hospital  gangrene,  which  are  now  recognized  as 
taking  their  origin  often  in  septicaemia. 

But  of  all  preventive  measures,  the  use  of  the  anti- 
sptic  methods  of  treating  wounds,  which  we  may  for 
'convenience  speak  of  as  Listerism,  seems  to  me  really 
most  worthy  of  this  designation.  As  the  wound  is  be- 
lieved to  be  the  main  avenue  by  which  septic  poison 
enters  the  system,  this  novel  method  of  antiseptic 
dressings  proposes  to  accorai>lish  both  local  and  general 
protection  against  septicaemia ;  and  it  has  to  a  certain 
I  extent  secured  endence  of  success.  In  March,  1879,  at 
fthe  Surgical  Society  of  Paris,  M.  Trelut,  one  of  its  most 
prominent  members,  applied  to  the  advocates  of  Lister- 
ism the  following  remarkable  language:  "By  their 
^ dressings  and  infinite  precautions  against  septicaemia, 
rince  the  prevalence  of  the  new  doctrines,  we  have  wit- 
nessed the  absolute  disapjiearance  of  pyaemia  from  the 
surgical  wards."  ^yhen  we  add  this  testimony  fi-ora  a 
Parisian  hospital  surgeon  to  the  evidence  of  the  Ger- 
man surgeons,  and  especially  of  Volkmann,  as  to  the 
disappearance  of  hosintal  gangrene  from  his  wards 
since  his  adoption  of  Listerism,  it  would  seem  that 
duty  to  our  patients  tecomes  imperative  to  afford  them 
the  benefit  of  this  practice.  The  additional  trouble  it 
imposes  is  only  an  apparent  objection,  for  in  the  aggre- 
gate the  number  of  dressings  is  lessened. 

There  is  a  final  preventive  of  general  septicaemia 
where  a  limb  is  profoundly  involved  in  injury,  and  this 

early  amputation.      Many  years  ago  Chassaignac 

Th^se  de  concours,"  1850)  expressed  the  opinion, 
rhich  few  hospital  surgeons  of  experience  will  dispute, 
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that  a  very  severe  traumatism  is  capable  of  almost  in- 
stantaneously giving  rise  to  the  condition  of  putrid 
poisoning,  just  as  i)erfectly  as  though  putrid  matter  had 
been  injected  into  the  blood.  He  8i)eaks  of  the  prodig- 
iously i"apid  cadaveric  decomposition  that  follows  cer- 
tain traumatic  lesions  of  overwhelming  severity,  and 
quotes  six  cases  of  complicated  fractures  in  which 
death  followed  promptly  '*  with  typhoid  symptoms 
and  the  marks  assigned  to  septicaemia/'  I  have  already 
mentioned  this  source  of  danger  as  one  of  the  principal 
considerations  justifying  primary  amputation.  In  re- 
gard to  this  unwelcome  alternative  we  can  not  be  too 
well  provided  with  reasons,  for  it  is  a  measure  which 
is  often  declined  through  ignorance  of  its  absolute 
necessity. 


CHAPTER  rV'II. 


PjKmia. 

I  SHALL  ask  your  attention  in  the  next  place  to 
some  of  the  more  common  and  cliaracteristic  features 
of  pycemia.  The  views  held  at  the  present  day  regard- 
ing the  pathology  of  this  disease  simplify  our  task  in 
its  study.  Septic  poison,  having  gained  access  to  the 
blood,  begets,  among  other  profound  changes,  a  tenden- 
cy to  disintegration  in  the  coagula  resulting  from  in- 
flammatory stasis  or  from  other  causes ;  and,  in  conse- 
quence of  this  disintegration,  fragments  of  solid  mate- 
rial are  thrown  off  into  the  torrent  of  the  circulation. 
These,  lodging  ultimately  in  the  minute  blood-vessels, 
generally  of  the  viscera,  and  most  frequently  of  the 
lungs,  form  emboli,  or  plugs,  and  give  rise  to  a  series 
of  changes  in  the  local  circulation  which  culminate 
in  small  multiple  abscesses.  The  altered  blood  also 
favors  suppurative  inflammation  in  the  joints  by  inter- 
fering with  the  nutrition  of  the  articular  cartilages,  prob- 
ably through  embolic  obstruction  of  the  blood-ves.sel8 
through  which  they  derive  their  nutritive  supply.  The 
pericardium,  the  larger  serous  membranes,  and  the  con- 
nective tissue,  are  also  the  seat  of  inflammatory  changes. 
In  this  way  an  amount  of  textural  destruction  results 
which  is  almost  invariably  destructive  to  life.  Yon 
have  here,  then,  in  a  few  words,  an  outline  of  the  pa- 
thology of  pyaemia,  septicsemia,  embolism,  and  conse- 
quent pus  formation. 

These  phenomena  rarely,  if  ever,  occur  except 
where  a  granulating  surface  exists  somewhere  in  the 
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body,  communicating  directly  or  indirectly  with  the 
exteraal  air.  In  connection  with  this  point,  as  to  the 
possibility  of  pyaemia  without  a  pre-ejdsting  oi:>en  sore, 
a  case  mentioned  by  Dr.  Wilks,  of  London,  always  re- 
curs to  me :  A  young  lady  died  after  a  week's  illness 
with  repeated  chills  and  sweats,  a  haggard  aspect} 
sunken  eyes,  delirium,  and  utt«r  exhaustion.  The 
presented  the  chanicteristic  features  of  pytemia,  but 
there  was  no  wound  or  suppuration  in  which  the  blood- 
poisoning  could  have  taken  its  origin.  When,  at  the 
autopsy,  a  number  of  small  abscesses  were  found  in  the 
lungs,  the  diagnosis  became  so  certain  that  an  exhaoBt- 
ive  examination  was  undertaken  of  the  other  organs, 
in  search  for  the  starting-point  of  the  pyaemic  poison- 
ing, and  finally  one  of  the  Fallopian  tubes  was  found 
distended  with  pus:  a  Crraatian  vesicle,  after  a  men- 
strual effort,  had  lodged  in  passing  through  the  tube, 
and  had  died  ;  and  pus  had  formed  for  the  purpose  of 
floating  it  out.  ("  Report  on  Pyaemia  and  some  Allied 
Affections,"  by  Samuel  Wilks,  M.  D.,  "Guy's  Hospital 
Reports,"  third  series,  vol.  vii.) 

The  symptoms  which  characterize  an  invasion  of 
pytemia  are  as  follows :  Whether  the  injury  be  trifling 
and  the  wound  healing  kindly,  or  more  severe  with 
febrile  disturbance  still  lingering,  in  from  two  to  five 
days  to  as  many  weeks  after  the  injury  or  operation,  a 
chill,  with  rapid  rise  of  the  temperature  of  the  lw>dy, 
occurs  suddenly,  and,  as  a  rule,  without  any  warning. 
Closely  following  the  chill,  more  or  less  nausea,  purg- 
ing, or  other  evidence  of  intestinal  disturbance,  with 
fever  and  profuse  sweating.  Coincidently  the  wound 
ceases  to  furnish  healthy  punilent  discharge;  it  puta 
on  an  altered  appearance,  and  the  aspect  of  the  patient 
indicates  depression  and  anxiety.  In  a  day  or  two,  the 
pulse  usually  retaining  its  increased  frequency,  there  ia 
a  repetition  of  the  chill,  followed  by  a  drenching  jjer- 
spiration  ;  or,  possibly,  sweats  may  occur  without  any 
chill,  and  these  may  be  repeated  at  irregular  intervals. 
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Meanwliile  the  fever  assnmes  a  continnons  form  and  a 
low  type,  and  the  patient  becomes  moi-e  anxious  and 
depressed ;  he  is  restless,  sleepless,  wandering  in  his 
mind ;  develops  a  cough  and  pains  about  the  chest ; 
liecomes  yellow  and  pinched  in  expression  ;  emaciates 
rapidly  ;  complains  of  acute  pain  in  a  joint,  or  in  sev- 
eral joints,  and  perhaps  surface  abscesses  make  their 
appearance.  He  becomes  steadily  weaker  and  more 
delirious,  and  finally,  receiving  little  or  no  benefit  from 
remedies,  however  assiduously  and  skillfully  api)lied, 
he  dies  from  exhaustion  in  from  ten  days  to  three 
weeks. 

This  is  an  outline  of  the  symptoms  of  the  disease 
which,  under  the  names  of  "purulent  infection"  (first 
employed  by  Ambrose  Pai*^),  "  purulent  absorption," 
or  "^'suppurative  i>hlebitis,"  has  tieen  for  so  many  gen- 
erations the  especLil  dread  of  surgeons,  because  it  has 
so  constantly  interfered  with  the  favorable  result  of 
otherwise  promising  wounds  and  oi)erations.  More  re- 
cently it  has  been  called  "suppurative  fever"  and 
'surgical  typhus."  The  name  "pyajmia,"  although  it 
volves  an  erroneous  idea,  which  is  now  universally 
recognized,  has  come  into  such  general  use  that>  with 
this  protest  against  its  false  meaning,  it  is  better  to  con- 
rinne  to  employ  it. 
^B  Let  us  for  a  moment  analyze  its  principal  symp- 
Btoms.  The  chill  by  which  pyjemia  is  ushered  in  dif- 
BJfers  from  other  chills  in  no  respect  save  that  it  occurs 
coincidently  with  the  formation  of  a  focus  of  suppura- 
tion somewhere  in  the  organism,  and  that  the  temjiera- 
ture  of  the  blood  is  exceptionally  high.  The  (her- 
inomHer  is  of  great  use  in  determining  the  signifi- 
cance nf  a  chill.  The  irrcgnlaritif  in.  the  recurrence 
qf  the  cJiilh  and  the  prqfiiae  sweating  thai  accom- 
panies them  are,  in  conjunction  with  the  high  tempem- 
tnre,  the  symptoms  of  greatest  diagnostic  value ;  and 
these,  with  the  pinched  and  sunken  aspect  of  the 
countenance,  the  yellow  tint  of  the  8kin»  the  viter 
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prostration  of  strength  and  d^'ecti'&n  qf  spirits  which 
succeed,  constitute  a  group  of  sj'niptoms  which  ma] 
be  regarded  as  pathognomonic  of  pyaimia. 

The  yellowness  qf  the  sJcin  occurs  very  early,  and 
seems  to  be  a  true  jaundice,  for  the  conjunctiva  is  af- 
fected, the  altered  Itlood  having  apparently  at  once 
disordered  the  hepatic  function.  The  "sweetish," 
purulent,  hay -like  odor  of  the  breath,  although  often 
very  noticeable,  is  not  always  present. 

The  pulse  in  this  disease  is  characterized  by  fre- 
quennj,  lack  of  force,  and  Dariahility  ;  the  change  in 
the  quality  of  the  blood  is  such  that  it  fails  to  ade- 
quately stimulate  the  hearty  so  that  lack  of  frequencjf 
in  the  pulse  early  in  tlie  disease  is  no  evidence  qf 
absence  of  danger. 

Although,  as  a  nile,  in  an  invasion  of  acute  pyaemia, 
the  wound  becomes  dry,  the  granulations  shriveled, 
and  the  discharge  from  it  serous  and  unhealthy,  yet 
there  are  exceptions  to  this  rule. 

I  have  used  the  tenn  "  acute  pyiemia,''  but  in  regard 
to  duration  the  disease  is  notoriously  uncertain.  If  1 
say  that  a  large  majority  of  well-marked  cases  termi- 
nate fatally  during  the  second  week,  I  must  add,  also, 
that  exceptions  to  this  rule  are  so  frequent  as  to  render 
prognosis  in  this  respect  unsafe.  In  the  language  of 
Paget,  "the  absence  of  nearly  all  respect  to  time  is  in- 
deed one  of  the  many  characters  in  which  pyaemia  dif- 
fers from  most  marked  si^cilic  diseases.  An  invasion 
of  pysemia  in  the  acute  form  may  be  followed  in  the 
second  week  by  lapse  into  a  chronic  condition,  which 
may  not  terminate  for  a  month,  or  even  two  months*,  or_ 
which  may  even  end  in  recovery." 

Symptoms  nlTecting  the  joints  are  exceedingly  varia-' 
ble  and  uncertain  :  sometimes  a  joint  will  be  exquisitely 
sensitive,  as  in  acute  rheumatism,  and  require  an  opiate ; 
and  again  it  will  fill  up  with  pus  and  excite  so  littlH  at- 
tention that  the  discovery  of  the  condition  of  the  articu- 
lation is  accidental.    Thus,  as  in  regard  to  its  duration. 
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this  cnrions  disease  shows  as  little  respect  to  definite 
order  and  rule  as  to  the  age  or  sex  of  its  victims,  and 
as  to  its  symptoms  and  prognosis.  As  Paget  says,  *'it 
sometimes  ravages  the  viscera  rapidly,  while  in  other 
instances  it  seems  to  smolder  in  the  blood  and  to 
cause  death  by  gradual  prostration  of  the  vital  ener- 
gies. It  may  leave  marks  of  its  invasion  in  a  single 
organ  or  in  several  viscera,  or  expend  its  forc«  on  the 
limbs;  and,  while  occasionally  defying  all  eflforts  at 
prevention,  seldom  even  giving  any  warning  of  its  ajv 
proach,  it  wUl  at  once  convert  a  case  which  just  before 
seemed  full  of  promise  into  one  past  all  hope  of  re- 
covery." 

It  must  be  obvious  to  yon,  even  from  this  scanty 
description,  that  we  are  studying  a  disease  of  peculiar 
and  strongly  marked  features  and  of  deadly  power. 

Unhappily,  our  means  of  cure,  when  it  is  once  de- 
clared, are  utterly  ineflBcient.  Preventive  measures, 
therefore,  demand  attention  as  our  most  hopeful  re- 
source. 

The  assumed  identity  of  this  disease  with  septicemia 
brings  to  our  aid  at  once  all  the  so-called  antiseptic 
means  of  averting  danger ;  and  we  have  good  evidence, 
from  hospital  surgeons  abroad,  that  their  use  has  al- 
ready, in  certain  hospitals,  notably  diminished  the  fre- 
quency of  pya?mia.  It  is  no  matter  of  surprise  that 
the  antiseptic  treatment  of  wounds  constitutes  a  rational 
and  specific  preventive  of  a  well-marked  specific  dis- 
ease which  takes  its  origin  in  open  wounds.  It  is 
natural  that  evidence  of  the  eflBciency  of  antiseptics 
should  come  to  us  first  from  the  older  hospitals  of 
Europe,  in  which  pyiemia  and  the  allied  diseases, 
erysipelas  and  hospital  gangrene,  have  habitually  pre- 
vailed to  an  extent  to  which  we  can  with  difficulty  give 
credit. 

Throughout  our  country,  except  in  the  hospitals  of 
onr  larger  rities,  pyremia  has  not  been  a  common  dis- 
ease, because  the  influences  by  which  it  is  most  fre- 
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quently  invited,  ^especially  overcrowding,  have  been 
wanting ;  and  yet  it  ia  certain  to  occur  from  time  to 
time,  and  in  most  instances  when  least  expected.  I 
have  met  with  it  in  tlie  apparently  well-appointed 
dwellings  of  the  rich,  and  have  recognized  no  modifica- 
tion of  its  distinctive  features. 

A  gentleman  of  sixty,  for  whom  I  had  opened  the 
bladder  above  the  pubea  for  an  impassable  prostatic 
obstruction  some  months  before,  keeping  a  fistulous 
commnnication  with  the  bladder  permanently  open, 
was  seized  with  pyaemia,  and  died  in  ten  days  after  his 
first  chill.  His  shoulder-joint  contained  pus.  In  fact,  I 
have  recently  seen  a  well-marked  case  in  consultation, 
in  which  the  disease  came  on  a  fortnight  after  a  well- 
managed  and  successful  oi>eration  for  internal  haemor- 
rhoids, and  proved  mortal. 

It  is  only  within  twenty  years  that  the  influence  of 
crowding  surgical  cases  of  disease  together  with  an  in- 
sufficient air  supply  has  been  fully  recognized  as  a  very 
potent  cause  of  both  pyaemia  and  erysipelas — in  other 
words,  of  diseases  due  to  blood-itnisoning.  The  experi- 
ence of  our  late  war — during  which  hospitals  were  con- 
structed on  a  new  model,  under  the  auspices  of  the 
Sanitary  Commission,  and  measures  employed  to  pre- 
vent overcrowding — jjroved  ih.a,t  these  diseases  were pre- 
tentable  in  an  obrious  decree,  Mr.  Erichsen,  in  his 
work  on  "Hospitalism  and  the  Causes  of  Death  after 
Operations"  (London,  1874),  uses  the  following  lan- 
guage :  "It  would  appear,  in  fact,  that  the  air  of  a 
hospital  ward  is  capable  of  oxidizing,  destroj-ing,  or 
absorbing  a  certain  amount  of  morbid  emanations  from 
the  wounds  of  the  contained  patients ;  but,  if  these  ema- 
nations be  developed  too  rapidly  or  too  abundantly, 
the  air  becomes  overcharged  with  poisonous  matter,  and 
then  all  the  ill-effects  of  overcrowding  at  once  devehjp 
themselves'-  in  the  generation  of  septic  disease.  He 
adds:  **Thereisno  evidence  that  an  accumulation  of 
unwoundtd  patients,  to  any  extent^  can  develop  hospital 
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gangrene  or  pyaemia,  whatever  other  diseases  may  thus 
be  generated.  Pyaemia  could  not  have  been  generated 
in  the  'Black  Hole'  at  Calcutta." 

To  the  evidence  of  the  trained  English  hospital  sur- 
geon may  be  added  that  of  the  great  French  physiolo- 
gist, Robin,  wlio  expresses  himself  concerning  the 
causes  of  pytemia  as  follows :  '*  As  to  phlebitis,  and  the 
absorption  of  globules  of  pus,  etc.,  this  is  all  romance, 
as  proved  by  the  ex]ieriments  which  have  been  made  in 
Germany,  Italy,  and  especially  by  Savory  in  England. 
Putrid  injections  made  on  healthy  dogs  when  they  have 
been  allowed  to  run  free,  with  healthy  surroundings, 
have  resulted  in  temporary  sickness  only.  When  the 
dogs  have  been  sick,  closely  confined,  badly  fed,  or  the 
subjects  of  repeated  experiments,  they  have  fallen  vic- 
tims to  pyaemia — the  result  of  molecular  decomposition 
of  the  blood.  In  the  same  way,  surgical  patients  from 
the  country  brought  into  the  wards  of  a  hospital,  and 
breathing  its  infected  air  will,  iu  spite  of  all  precau- 
tions, become  debilitated  and  anfeniic,  and  in  the  end 
die  of  pysBmia."  ("Dictionnalre,"  Littr6  and  Robin, 
18T3.) 

This,  then,  is  the  scientific  basis  for  the  preventive 
treatment  of  pyromia,  broader  and  deeper,  even,  than  the 
protection  affonled  by  antiseptic  dressing  for  wounds, 
which,  however,  should  not  be  neglected.  Happily  the 
two  are  not  incompatible.  Sir  James  Paget  vouches  for 
the  clinical  fact  that  the  few  cases  of  well-marked  acute 
pysemia  he  has  known  to  recover  were  aU  exceptionally 
well  supplied  witli  fresh  air.  The  })lood  rids  itself  of 
the  altered  products  idready  formed  in  it  by  tentilatioii 
throngh  the  lungs,  and  no  doubt,  as  Erichsen  avers,  by 
a  process  of  oxidation. 

Therefore  oxygen  of  the  purest  quality  and  in  the 
greatest  abundance  is  to  be  supplied  to  surgical  par 
tieuts  with  ojjen  wounds.  I  do  not  advise  you  to  go  to 
the  chemist  for  j'our  oxygen,  although  the  only  objec- 
tion to  this  would  be  that  it  might  divert  your  atten- 
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tion  from  the  resources  so  liberally  supplied  by  nature. 
But  get  fresh  air  for  your  patients  with  open  wounds, 
and  supply  it  constantly,  lavishly,  without  stint.  Get 
it  at  all  risks,  but  avoid  these  risks  as  far  aa  possible 
by  having  it  jiroperly  warmed,  and  by  preventing 
draughts  i)erceptible  to  the  patient  by  which  the  ani- 
mal heat  might  be  too  rapidly  removed  from  the  body. 
Tliis  bountiful  supply  of  wholes<jme  fresh  air  is  the 
great  secret,  not  only  of  preventing  pyaemic  blood- 
poisoning,  but  of  the  most  effective  aid  to  other  reme- 
dial means — none  of  which  are  so  tffectaal. 

What  are  the  chances  of  recovery  in  pytcmia  1  In 
the  acute  form  of  the  disease,  which  is,  unfortunately, 
the  more  common,  tJter/  are  almost  hopeless ;  and  yet> 
now  and  then,  when  it  is  least  expected,  a  patient  does 
get  well.  I  have  seen  this  result  come  alwjut  in  two  or 
three  cases  in  a  manner  most  unhoped  for,  and  there- 
fore should  never  despair  of  saving  a  patient. 

The  late  Mr.  Callender,  in  Holmes's  "  System  of  Sur- 
gery," states  that,  in  the  exiieriments  in  which  putrid 
pus  was  injected  into  the  veins  of  dog8,ecch}Tnosed  six>t8 
— the  commencing-points  of  abw^ess — were  almost  in- 
variably found  in  the  lungs  when  the  animals  were 
killed  a  certain  number  oi  hours  after  the  injection ; 
but,  when  they  were  not  killed,  a  large  majority  of  the 
dogs  got  well — ^if  they  had  been  originally  healthy  and 
were  aUvtoed  to  run  free  in  the  fresh  air.  These  re- 
sults show  that,  in  a  healthy  organism,  the  ]x>wers  of 
life  may,  under  favorable  circumstances,  sunnount  the 
effects  of  pcjison  introduced  into  or  l)egotten  in  the 
blood,  if  not  excessive  in  amount  or  too  often  repeated- 
It  19  tlie  occurrence  of  successive  waves  of  septic  poitoti 
from  an  imperfectly  disinfected  ivound,  2fi'cvenled  by 
an  imperfect  supply  of  fresh  air  from  being  oxidized 
and  carried  off,  ichich,  in  my  opinion,  explains  the 
mortality  of  pya-mia. 

Under  the  head  of  diagnosis  it  is  to  be  noted  that 
pyjemia  may  be  mistaken  for  typhus,  and  also  for  ty- 
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phoi'd  fever,  on  account  of  the  dull  aspect  and  physi- 
ognomy of  the  patient.  Dr.  Wilks  says  that  whenever 
his  attention  is  called  to  a  case  of  fever  in  the  surgical 
wards  he  immediately  susi^ects  pyjemia.  But  the  early 
repetition  of  the  chills  and  sweats  soon  makes  the  dis- 
tinction clear. 

In  this  country  af/ue  is  always  suspected  at  the  out- 
set of  pytemia ;  but  the  absence  of  regular  periodicity 
in  the  recurrence  of  the  chills,  and  the  more  profound 
prostration  of  the  patient,  as  well  as  the  failure  of  qui- 
nine to  break  up  the  attack,  soon  render  its  true  charac- 
ter apparent.  The  chills  and  sweats  and  yellow  skin  in 
acitte  jyyditis,  in  peri-cystitis  after  lithotomy,  and  in 
other  phases  of  urinary  fever,  may  cause  doubt.  By 
the  physician,  pyjemia  might  be  mistaken  for  pure 
pneumoniae,  especially  when  cough  and  rusty  expec- 
toration are  present,  which  are  not  an  unusual  sequence 
of  the  pulmonary  embolism.  He  might  mistake  pyaemia 
for  acute  rheumatism^  for  the  articular  ixiins  coincident 
with  the  formation  of  pus  in  a  joint  are  frequently  in- 
tense^ Chronic  pyctmia  is  to  be  distinguished  from 
hectic  fever,  rheumatic  fexscr,  gonorrhceal  rheumatism^ 
and  simple  abscess  formation  after  fever. 

In  the  treatment  of  pyremia  in  hospital  practice,  I 
would  isolate  the  case  at  once— in  a  tent,  if  fi'asible,  in 
the  open  air,  except,  perhaps,  in  midwinter. 

The  tendency  to  death  is  by  exhaustion,  through 
spoiling  of  the  blood  ;  tliis  is  to  be  resisted  by  liberal 
and  systematic  feeding  with  concentrated  food  and 
stimulants  in  mixlerate  but  frequently  rejieated  rations : 
milk- punch,  nutritious  soups,  oatmeal  gruel,  with  wine. 
The  blood  must  not  only  be  aided  to  clear  itself  of  poi- 
sons by  ventilation,  but  it  must  be  supplied  steadily 
with  the  elements  by  which  its  substance  may  be  most 
readily  renewed— fatty,  nitrogenous,  x>hosphatio. 

The  condition  of  the  other  emunctories  be.sides  the 
lungs — the  skin,  bowel.s,  and  kidneys — is  to  be  carefully 
watched,  so  that  they  may  not  fail  in  their  duty.     Na- 
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ture  is  apparently  making  an  effort  at  elimination  in 
the  profuse  and  repeated  sweats,  as  she  does  also  by 
the  tendency  to  diarrhoea.  Bathing  or  sponging  the 
surface  with  spirits  to  which  a  little  ammonia  has  been 
added  is  of  service.  The  kidneys  are  to  be  assisted  by 
pleasant  drinks,  flavored  by  fruit- juices,  and  rendered 
light  and  easily  digestible  by  the  addition  of  soda-water. 
If  a  laxative  is  required,  I  prefer  the  phosphate  of  soda 
in  gruel ;  the  soda  salts  are  in  demand  for  renewal  of 
the  blood.  Sir  James  Paget  thinks  that  liquor pota%s<E 
favors  the  resolution  of  threatened  abscess. 

Of  all  drugs,  quinine  is  most  universally  relied  upon 
in  this  disease,  and  justly.  It  has  no  specific  virtue, 
but  it  tends  to  lower  the  temperature  and  to  sustain  the 
vital  force.  Five  grains  every  six  hours  is  a  good  dose. 
Opium  may  be  required  to  quiet  restlessness  or  restrain 
diarrhoBa.  Bromide  of  sodium  prevents  the  nervous 
tension  sometimes  caused  by  quinine.  Phosphoric-acid 
lemonade  and  the  iron  gas-waters,  with  light  wine,  are 
useful  and  pleasant  drinks. 


CHAPTER  XVni. 

EiTsipeks. 

Ertsipelas,  which  next  claims  our  attention,  is  one 
of  the  most  anciently  known  and  universally  recognized 
diseases  of  man.  Its  name,  derived  from  the  Greek,  is 
used  by  Hippocrates,  who  describes  the  dise^ise  ])laiiily, 
&nd  speaks  distinctly  of  its  dangerous  nature  when  at- 
tacking the  womb  of  a  pregnant  woman.*  Thus,  even 
in  the  earliest  ages  of  medicine,  it  was  recognized  that 
erysipelas  might  affect  an  internal  organ,  and  it  was 
connected  mth  puerperal  fever. 

Popularly  regarded  as  a  local  affection  of  the  skin, 
where,  indeed,  it  is  most  common  and  obvious  in  its 
manifestations,  erysipelas  is  in  truth  a  febrile  disease 
caused  by  t?ie presence  of  a  poison  in  the  blood,  capable 
of  reproducing  itself.  It  has  been  proved  in  many 
authentic  instances  to  be  certainly  infectious  in  its 
nature, t  its  outbreak  is  preceded  by  a  distinct  period 
of  incubation,  and  it  is  liable  to  prevail  both  in  the 
endemic  and  epidemic  form.  These  are  three  good 
reasons  for  accepting  the  conclusion  that  the  disease  is 
due  to  a  blood-poison. 

In  its  simpler  forms  and  in  isolated  or  sporadic  cases 
erysipelas  is  usually  a  mild  disease,  characterized  by  a 
solitary  chill,  subsequent  franlc  fever  of  the  continued 

•  "Si  mnlieri  prepnanti  erysipelas  in  i)t<>ro  fiiit,  lotliute."    Aplioriem. 

tTlie  fifth  p»rt  ("On  Erysipcla*,"  }>y  Dr.  Tilmanas)  of  Billroth  and 
LaMike'a  "German  Surgery,"  now  in  process  of  publication,  contains,  at 
p.  82  ft  teq.,  %  recent  colloction  of  cases  proving  the  contagionsneoa  of 
the  I 
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type,  and  local  inflammation  confined  mainly  to  the 
skin,  with  a  tendency  to  get  well  in  from  six  or  seven 
days  to  three  weeks.  On  the  other  hand,  when  it 
multiplies  itself  by  infection,  or  becomes  prevalent  in 
any  locality  through  the  presence  of  a  common  source 
of  poison,  or  is  intensified  by  the  coincidence  of  bad 
sun-oundings,  erysipelas  is  likely  to  assume  a  more 
deadly  character,  the  fever  takes  on  a  low  type  resem- 
bling tyi)hus,  the  inflammation  invades  the  connective 
tissue  beneath  the  skin,  internal  organs  are  threatened, 
and  there  is  a  tendency  to  pus- formation,  to  local 
gangrene,  and  to  death.  The  disease  presents  itself, 
therefore,  in  diilei'eut  asjwcts,  each  of  which  is  to  be  | 
examined. 

The  first  and  most- important  distinction  to  be  noted 
is  that  wliich  assumes  to  divide  erysipelas  into  trau- 
matic and  idiopathic.  As  far  as  this  division  implies 
that  the  disease  is  liable  to  be  cmised  by  a  wound,  it  is 
faulty  ;  for,  unless  the  peculiar  poison  that  produces 
erysipelas  be  present,  tfiere  is  no  kind  of  wound  known 
to  fturgery  by  icMcJi  tJie  di.9ea.se  can  be  produced  at  will. 
Ricord,  in  visiting  his  hospital  wards  one  day,  remarked 
to  his  house  snrgeon,  concerning  a  case  of  extensive 
chronic  ulcer  left  by  a  chancroid,  that  he  knew  of 
nothing  that  could  cure  that  ulcer  short  of  an  attack  of 
erysipelas.  It  is  a  singular  fact,  familiar  to  hospital 
surgeons,  that  old  ulcei-s,  and  even  other  lesions  of  the 
integument,  frequently  manifest  a  tendency  to  get  well 
after  an  invasion  of  this  curious  disease.  On  this  hint 
from  Ricord,  the  house  surgeon  undertook  to  provoke 
an  attack  of  erysipelas  in  this  chronic  ulcer  by  system- 
atically applying  to  it  rancid  ointments  and  a  variety 
of  iiTitants,  mechanical  and  chemical,  but  all  in  vain  ; 
he  made  the  ulcer  worse,  but  could  not  succeed  in 
exciting  an  erysipelas.  Some  weeks  afterward  an  en- 
demic outbreak  of  erysipelas  made  its  appearance  in 
the  wards  and  became  prevalent.  Tlie  man  with  th« 
chronic  ulcer  was  attacked  by  it,  and  narrowly  escaped 
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with  his  life;  but  during  convalescence  his  cJtronic 
ulcer  took  on  healthy  action^  and  went  on  steadily  to 
get  well. 

When  two  or  three  cases  of  erysipelas  have  occurred 
in  any  locality — say,  for  example,  in  a  wai*d  of  a  hos- 
pital— a  patient  with  a  wound  placed  in  a  lied  in  this 
ward  will  be  likely  to  be  attacked  by  the  disease,  and 
the  skin  iuflammation  will  show  itself  first  at  the  wound. 

I  once  trephined  a  woman,  for  what  seemed  to  be 
traumatic  epilepsy,  at  the  New  York  Hospital.  She 
had  been  sent  to  me  for  treatment  by  my  friend  Dr.  C. 
R.  Agnew.  The  patient  had  been  struck  by  the  corner 
of  a  flat-iron  over  the  right  parietal  bone  some  months 
before,  and  her  seizures  had  increased  in  frequency  so 
that  they  were  occurring  almtfst  daily.  The  nurse  in 
one  of  the  small  wards  near  the  operating  theatre,  kept 
for  cases  of  recent  operation,  was  a  friend  of  the  pa- 
tient, and,  although  theie  had  been  several  cases  of  ery- 
sipehis  in  that  ward,  I  yielded  to  her  enti*eaty  and  she 
occupied  the  little  ward  alone.  On  the  third  day  after 
the  operation  she  had  an  epileptic  seizure,  which  evi- 
dently had  substituted  itself  for  the  initial  chill  of  ery- 
sipelas, for  the  scalp  was  invaded  in  a  few  hours.  The 
case  of  erysipelas  proved  a  mild  one,  and  the  wound 
healed  without  interruption.  There  wei-e  no  more 
fits,  and  the  patient  was  discharged  appai-ently  cured. 
Some  veal's  afterward  she  came  to  my  clinic  with  a 
sick  child,  and,  in  answer  to  my  inquiries,  said  she  had 
had  no  more  fits  since  the  operation,  except  on  two  or 
three  occiisions,  when,  as  she  frankly  confessed,  she  had 
taken  a  "  tlrop  of  whisky." 

A  patient  free  from,  suTface-v>ound  or  sore,  simi- 
larly expo-sed  to  the  infection  of  erysipelas,  would  also 
be  liable  to  contract  the  disease,  but  the  chances  of 
escape  would  be  greater;  and  the  face,  as  the  most 
exposed  part,  would  be  most  likely  to  be  attacked. 

The  term  "traumatic,"  therefore,  when  applied  to 
erysiixilas,   '      "^a  si'     '~  the  presence  of  a  lesion 
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which,  by  offering  an  avenue  of  entrance  to  the  poison, 
has  possibly  invited  or  localiz(?(l  an  outbreak  of  the  dis- 
ease, the  real  cause  of  which  has  been  already  present 
in  the  aii-  or  in  the  blood.  In  assuming  the  existence 
of  a  peculiar  poison  as  the  cause  of  erysipelas,  the  terms 
traumatic  and  idiopathic  consequently  lose  the  signifi- 
cance formerly  attached  to  them.  We  may  correctly 
speak  of  erysipelas  ^\ith  or  witliout  a  wound,  or  of 
surgical  or  medical  erysipehvs.  This  change  in  nomen- 
cUiture  is  all  the  more  desirable  for  accuracy,  as  the 
question  has  been  seriously  discussed  whether  ery- 
sipelas ever  occurs  without  the  presence  of  some  wound, 
however  minute,  (Gosselin, ''Nouv.  Diet.,"  art.  "Ery- 
siiiele,"} 

A  more  important  division  of  eiysipelas  is  into  the 
simple  cutaneoun  aud  the  phlegmonous  varieties ;  in 
the  former  the  skin  alone,  with  local  exceptions,  la 
affected  ;  in  the  latter  the  brunt  of  the  disease  is  borne 
by  the  subcutaneous  connective  tissue. 

An  invasion  of  erysipelas,  in  any  form  of  the  dis- 
ease, is  announced  almost  invariably  by  the  occurrence 
of  a  chill,  accompanied  sometimes  by  nausea  and  vomit- 
ing. ITie  chill  has  most  probably  been  preceded  by  a 
consciousness  of  not  feeling  well,  by  loss  of  appetite, 
"pain  in  the  bones,"  or  headache.  ITie  fever  that 
follows  is  of  the  continued  type,  varj^ing  in  intensity 
according  to  the  severity  of  the  attack  and  the  type  of 
disease  prevalent  at  the  time,  with  a  pulse  not  remark- 
able for  either  frequency  or  force. 

The  chill  and  succeeding  fever  of  erysipelas  differ  in 
no  respect  from  those  which  accompany  an  invasion  of 
an  eruptive  fever,  or  of  pysemia.  The  existence  of  a 
wound,  or  the  knowledge  that  erysipelas  is  prevalent, 
may  suggest  the  probable  nature  of  the  attack;  but 
in  the  absence  of  these  indications  there  is  a  symptom 
that  rarely  fails  to  foreshadow  what  is  coming.  As  the 
occurrence  of  a  chill  in  a  surgical  case  is  an  event  sug- 
gestive of  danger,  it  is  desirable  to  recognize  at  the  ear- 
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liest  moment  what  danger  threatens,  and  tliis  symptom 
affords  an  indication :  it  is  a  marked  tenderness  and 
sU(j?it  swelling  of  the  lymphatic  glands  which  receive 
tlie  lymphatics  from  the  neighborhuud  of  the  wound. 
In  a  medical  case,  where  the  face  is  more  likely  to  be 
attacked,  the  lymphatic  gland  in  front  of  the  ear  (over 
the  parotid),  and  the  submaxillary  glands,  will  be  found 
to  be  decidedly  over-sensitive.  It  is  a  curious  fact  that 
this  glandular  tenderness  almost  always  precedes  for 
some  hours  the  redness  of  the  skin  in  a  part  alsout  to  be- 
come the  seat  of  erysipelas,  and  affords  reliable  ground 
for  prognosis.  It  is  exjdained  by  the  anatomical  lesions 
which  characterize  the  disease :  the  lymphatic  plexus  of 
the  skin  is  the  part  of  its  structure  which  is  first  and 
principally  invoiced  in  simple  cutuneous  erysipelas^ 
and  the  presence  of  irritating  matter  in  these  delicate 
vessels  is  shown  by  pain  in  the  glandular  centers  to 
which  the  larger  trunks  converge — beff>re  any  surface 
redness  and  swelling  have  liecorae  manifest.  Hence 
tenderness  is  detected  when  firm  pressure  is  applied, 
not  only  to  the  glands,  but  also  over  the  main  lymphatic 
trunks  leading  to  them. 

In  from  two  to  five  or  six  hours  after  the  cliill,  first 
there  is  pain  on  pressure,  and  then  a  slight  Idush  of  red- 
ness of  the  skin  becomes  perceptible.  The  patient  is 
conscious  of  a  local  sensation  of  bvrning  and  smarting 
in  the  iiffecied  part.  The  redness  increases,  and  swell- 
ing is  added ;  the  outline  of  the  erysipelatous  patch, 
which  is  sinuous  and  irregular,  becomes  elevated  and 
well  defined.  Iniiltration  is  evidently  taking  place  into 
the  substance  of  the  inflamed  skin,  which  becomes 
tense,  tumid,  and  brawny  to  the  touch.  The  finger, 
I)a8sed  lightly  over  its  stirface,  recognizes  not  only  this, 
but  ako  the  distinct  abruptness  of  its  margin  where  it 
joins  the  sound  skin. 

This  margin  advances,  with  its  variably  curved  and 
sinuous  outline,  in  a  generally  irregular  and  uncertain 
way.    It  is  necessary  to  note  this  feature  of  irregularity 
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in  the  mode  in  which  a  patch  of  erysipelas  spreads,  for 
local  remedies  are  often  credited  with  arresting  the 
progress  of  the  disease  when,  in  fact,  the  arrest,  as  the 
result  proves,  is  only  a  temporary  halt,  or  it  is  coin- 
cident with  advance  in  another  direction. 

The  disease  puts  on  a  somewhat  different  aspect  in 
certain  regions :  thus,  in  the  eyelids,  the  scrotum,  and 
in  parts  where  the  subcutaneous  tissue  is  free  from  fat, 
it  becomes  distended  with  liquid  exudation  to  a  much 
greater  degree  than  in  denser  tissues — as  of  the  scalp, 
where  the  swelling  often  is  hardly  perceptible. 

Erysipelatous  inflammation  of  the  skin  reaches  its 
height  in  from  three  to  six  days.  At  this  period  the 
surface  communicates  to  the  finger  a  distinct  sensation 
of  granular  roughness  like  that  of  the  skin  of  an  orange. 
This  is  due  to  the  effusion  of  fluid  in  minute  quantities 
beneath  the  epidermis.  Sometimes  this  effusion  takes 
the  form  of  little  vesicles  barely  visible  to  the  eye ; 
then,  again,  they  are  larger,  like  the  vesicles  of  herpes, 
and  they  often  run  together,  forming  bidlcE,  or  blisters, 
of  some  size.  Their  senuis  contents  ai'e  colorless  or 
watery,  sometimes  yellow,  and  even  jelly-like,  as  In  a 
blister  produced  by  cantharides.  The  vesicles  of  ery- 
sipelas may  even  contain  coloring  matter  of  the  blood 
in  solution,  looking  like  "blood-blistera."  "\\1ien  these 
dry  into  crusts  or  scabs,  as  they  all  do  shortly,  their 
purple  color  is  liable  to  be  mistaken  for  sjxits  of  com- 
mencing gangrene,  but  their  sensibility  to  the  prick  of 
a  needle  will  show  that  the  skin  beneath  them  is  still 
living. 

The  general  tint  of  redness  of  the  inflamed  skin  in 
erysipelas  varies  according  to  the  type  of  the  case ;  it 
is  sometimes  so  bright  as  to  recall  the  old  English  name 
for  the  disease,  "the  rose";  in  persons  with  feeble 
circulation  it  is  of  a  duller  red,  and  not  infrequently 
tawny,  dusky,  and  even  livid. 

After  the  inflammation  has  reached  its  climax  the 
color  of  the  skin  becomes  more  yellowish,  its  extreme 
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tension  is  relaxed,  and  soon  another  feature,  desqua- 
mation of  the  cuticley  begins  tfi  manifest  itself.  After 
tMs  the  part  gradually  returns  to  the  aspect  of  health. 

The  shortest  period  in  which  these  several  phases 
are  accomplished  is  about  nine  days.  But  for  the  un- 
certain capriciousness  which  characterizes  the  advance 
and  progress  of  the  skin  intiamraation,  and  its  strong 
tendency  to  recurrence  after  it  has  apparently  died  out, 
which  are  distinctive  features  of  the  disease,  this  period 
of  nine  days  might  be  regarded  as  the  natural  duration 
of  a  simple  cutaneous  erysipelas.  Each  successive  ad- 
vance, however,  requires  very  nearly  the  same  length 
of  time  to  run  through  its  phases,  and,  until  the  last  jwr- 
tion  of  skin  attacked  has  reached  the  stage  of  desqua- 
mation, we  can  not  be  sure  that  the  disease  is  at  an  end. 
Hence  the  duration  of  a  case  of  simple  erysipelas  is  not 
infrequently  prolonged  to  a  fortnight,  or  even  longer. 

Each  successive  advance  of  surface  redness,  however, 
is  less  acute  in  character  than  that  which  preceded  it,  as 
though  the  disease  were  exhausting  its  force.  This  is 
in  conformity  with  the  diminishing  degree  of  intensity 
of  the  fever,  as  marked  by  the  thermometer.  Dtiring 
the  chill  the  temperature  runs  up  rapidly  to  103°,  104°, 
and  105**  Fahr.,  or  even  higher,  according  to  the  gravity 
of  the  attack,  and  maintains  itself,  with  the  usual 
slighter  morning  and  evening  fall  and  rise,  until  the 
fifth  or  sixth  day,  when  the  inflammation  in  the  patch 
of  skin  first  invadt*d  has  reached  its  climax  ;  and  coin- 
cident with  this  there  is  usuaDy  a  sudden  and  decided 
fall,  in  some  cases  even  below  the  normal  standard, 
fter  this  the  temperature  may  rise  again  once  or  twice, 

even  more  frequently,  just  as  the  skin  inflammation 
"may  happtm  to  advance  ;  but  it  never  reaches  the  first 
figure,  and  its  fall  always  takes  place  sooner. 

The  pulse^  which  as  a  rule  is  cJiaracterized  by  lack 
of  farce  and  is  rarely  very  frequent^  is  not  so  good-  a 
guide  in  prognosis  as  the  thermometer.  During  the 
height  of  the  i  ♦liei  Tt  of  subdued  rest- 
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type,  and  local  inflammation  confined  mainly  to  the 
skin,  with  a  tendency  to  get  well  in  from  six  or  seven 
days  to  three  weeks.  On  the  other  hand,  when  it 
multiplies  itself  by  infection,  or  becomes  prevalent  in 
any  locality  through  the  presence  of  a  common  source 
of  poison,  or  is  intensified  by  the  coincidence  of  haA 
BTin'oundings,  erysipelas  is  likely  to  assume  a  more 
deadly  character,  the  fever  takes  on  a  low  type  resem- 
bling typhus,  the  inflammation  invades  the  connec^tii 
tissue  beneath  the  skin,  internal  organs  are  threatened,* 
and  there  is  a  tendency  to  pus-formation,  to  local 
gangrene,  and  to  death.  The  disease  presents  itself, 
therefore,  in  different  aspects,  each  of  which  i^j  to  be_ 
examined. 

The  first  and  most-  important  distinction  to  l>e  noted 
is  that  wliich  asstmie.s  to  divide  erysipelas  into  trau- 
matic  and  idiopathic.  As  far  as  this  division  implies 
that  the  disease  is  liable  to  be  caused  by  a  wound,  it  is 
faulty ;  for,  unless  the  pec\iliar  poison  that  prtiduces 
erysipelas  be  present,  tJiere  is  tw  kind  of  wound  known 
to  suTfjery  by  irhich  the  disease  can  be  produced  at  tcill. 
Ricord,  in  visiting  his  hospital  wards  one  day,  remarked 
to  his  house  surgeon,  concerning  a  case  of  extenaire 
chronic  ulcer  left  by  a  chancroid,  that  he  knew  of 
nothing  tliat  could  cure  that  ulcer  short  of  an  attack  of 
erysipelas.  It  is  a  singular  fact,  familiar  to  hospital 
surgeons,  that  old  ulcei*s,  and  even  other  lesions  of  the 
integument,  frequently  manifest  a  tendency  to  get  well 
after  an  invasion  of  this  curious  disease.  On  this  hint 
from  Ricord,  the  house  surgeon  undertook  to  provoke 
an  attack  of  erysipelas  in  this  chronic  ulcer  by  system- 
atically applying  to  it  rancid  ointments  and  a  variety 
of  irritants,  mechanical  and  chemical,  but  all  in  vain ; 
he  made  the  ulcer  worse,  but  could  not  succeed  in 
exciting  an  erysipelas.  Some  weeks  afterward  an  en- 
demic outbreak  of  erysii>ela8  made  its  appearance  in 
the  wards  and  became  prevalent.  Tlie  man  with  the 
chronic  ulcer  was  attacked  by  it,  and  narrowly  escaped 
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with  his  life ;  but  during  convalescence  his  chronic 
ulcer  took  on  healthy  action^  and  went  on  steadily  to 
get  well. 

When  two  or  three  cases  of  erysijielas  ha\e  occurred 
in  any  locality — say,  for  example,  in  a  ward  of  a  hos- 
pital— a  patient  with  a  wound  placed  in  a  bed  in  this 
ward  will  be  likely  to  be  attacked  by  the  disease,  and 
the  skin  inflammation  will  show  itself  first  at  the  wound. 

I  once  trephined  a  woman,  for  what  seemed  to  be 
traumatic  epUepsy,  at  the  New  York  Hospital.  She 
had  been  sent  to  me  for  treatment  by  my  friend  Dr.  C. 
R.  Agnew.  The  patient  had  been  struck  by  the  comer 
of  a  flat-iron  over  the  right  parietal  bone  some  months 
before,  and  her  seizures  had  increased  in  frequency  so 
that  they  were  occurring  almost  daily.  The  nurae  in 
one  of  the  small  wards  near  the  operating  theatre,  kept 
for  cases  of  recent  operation,  was  a  friend  of  the  pa- 
tient, and,  although  there  had  been  several  cases  of  ery- 
sipelas in  that  ward,  I  yielded  to  her  entreaty  and  she 
occupied  the  little  ward  alone.  On  the  third  day  after 
the  oi>eration  she  had  an  epileptic  seizure,  which  evi- 
dently had  suV)stituted  itself  for  the  initial  chill  of  ery- 
sipelas, for  the  scalp  was  invaded  in  a  few  hours.  The 
case  of  erysipelas  proved  a  mUd  one,  and  the  wound 
healed  without  interruption.  There  were  no  more 
fits,  and  the  patient  was  discharged  apparently  cured. 
Some  years  afterward  she  came  to  my  clinic  with  a 
sick  child,  and,  in  answer  to  my  inquiries,  said  she  had 
had  no  more  fits  since  the  operation,  except  on  two  or 
three  occasions,  when,  as  she  frankly  confessed,  she  had 
taken  a  "  drop  of  whisky." 

A  patient  free  from  surface-wound  or  sore^  simi- 
larly exposetl  to  the  infection  of  erysipelas,  would  also 
be  liable  to  contract  the  disease,  but  the  chances  of 
e0ca])e  would  be  greater ;  and  the  face,  as  the  most 
exposed  part,  would  be  most  likely  to  be  attacked. 

The  term  "traumatic,"  therefore,  when  applied  to 
erysipelas,  implies  simply  the  presence  of  a  lesion 
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whioh,  by  offering  an  avenue  of  entrance  to  the  poison, 
has  possibly  invited  or  localized  an  outbreak  of  the  dis- 
ease, the  real  cause  of  wliicli  has  been  already  present 
in  the  air  or  in  the  blood.  In  assuming  the  existence 
of  a  jieculiar  poison  as  the  cause  of  erysipelas,  the  terms 
traumatic  and  idiopathic  consequently  lose  the  signifi- 
cance formerly  attached  to  them.  AVe  may  correctly' 
speak  of  erysipelas  with  or  without  a  wound,  or  of 
surgical  or  medical  erysipelas.  This  change  in  nomen- 
clature is  all  the  more  desirable  for  accuracy,  as  the 
question  has  been  seriously  discussed  whether  ery- 
sipelas ever  occurs  without  the  presence  of  some  wound« , 
however  minute.  (Gosselin,  "Nouv.  Diet.,"  art.  ''fery- 
sipdle.") 

A  more  important  divi.sion  of  erysipelas  is  into  the 
simple  cutaneous  and  the  jthleffmonous  varieties;  ia 
the  former  the  skin  alone,  with  local  exceptions,  is 
affected  ;  in  the  latter  the  brunt  of  the  disease  is  borne, 
by  the  subcutaneous  connective  tissue. 

An  invasion  of  erysipelas,  in  any  form  of  the  dis- 
ease, is  announced  almost  invariably  by  the  occurrence, 
of  a  c///7/,  accompanied  sometimes  by  nausea  and  vomic-j 
ing.  The  chill  has  most  probably  been  preceded  by 
consciousness  of  not  feeling  well,  by  loss  of  appetite, 
"pain  in  the  bones,"  or  headache.  The  fever  that' 
follows  is  of  the  continued  type,  varying  in  intensity 
according  to  the  severity  of  the  attack  and  the  type  of 
disease  prevalent  at  the  time,  with  a  pulse  not  remark- 
able  for  either  frequency  or  force. 

The  chill  and  succeeding  fever  of  erysipelas  differ  in 
no  respect  from  those  which  accompany  an  invasion  of 
an  eruptive  fever,  or  of  pyjemia.  The  existence  of  a 
wound,  or  the  knowledge  that  erysipelas  is  prevalent, 
may  suggest  the  probable  nature  of  the  attack ;  but 
in  the  absence  of  these  indications  there  is  a  symptom 
that  rarely  fails  to  foreshadow  what  is  coming.  As  the 
occurrence  of  a  chill  in  a  surgical  case  is  an  event  sug- 
gestive of  danger,  it  Is  desii-able  to  recognize  at  the  car- 
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liest  moment  what  danger  threatens,  and  this  sjTnptom 
affords  an  indication  :  it  is  a  marked  tenderness  arid 
slight  swelling  of  the  lymphatic  glaiids  which  receive 
the  lymphatics  from  the  neigliborhood  of  the  wound. 
In  a  medical  case,  where  tlie  face  is  more  likely  to  be 
attacked,  the  lymphatic  gland  in  front  of  the  ear  (over 
the  parotid),  and  the  submaxillary  glands,  will  Ije  found 
to  be  decidedly  over-sensitive.  It  is  a  curious  fact  that 
this  glandular  tenderness  almost  always  precedes  for 
some  hours  the  redness  of  the  skin  in  a  part  about  to  be- 
come the  seat  of  erysipelas,  and  affords  reliable  ground 
for  prognosis.  It  is  explained  by  the  anatomical  lesions 
which  characterize  the  disease :  the  lymphatic  jilcx-us  of 
tJie  skin  is  tJie  part  of  its  strvHure  which  is  first  and 
principally  invoiced  in  simple  cutaneous  erysijKlas, 
and  the  presence  of  irritating  matter  in  these  delicate 
vessels  is  shown  by  pain  in  the  glandular  centers  to 
which  the  larger  trunks  converge — before  any  surface 
retlness  and  swelling  have  become  manifest.  Hence 
tenderness  is  detected  when  firm  pressure  is  applied, 
not  only  to  the  glands,  but  also  over  the  main  lymphatic 
trunks  leading  to  them. 

In  from  two  to  five  or  six  hours  after  the  chill,  first 
there  is  pain  on  pressure,  and  then  a  slight  blush  of  red- 
ness of  the  skin  becomes  perceptible.  The  patient  is 
conscious  of  a  local  sensation  of  burning  and  smarting 
in  the  affected  part.  The  redness  increases,  and  swell- 
ing is  added  ;  the  outline  of  the  erysii)elatous  patch, 
which  is  sinuous  and  irregulaTy  becomes  elevated  and 
well  defined.  Infiltrati(m  is  evidently  taking  place  into 
the  substance  of  the  inflamed  skin,  which  becomes 
tense,  tnmid,  and  brawny  to  the  touch.  The  finger, 
passed  lightly  over  its  surface,  recognizes  not  only  this, 
but  also  the  distinct  abruptness  of  its  margin  where  it 
joins  the  sound  skin. 

This  margin  advances,  with  its  variably  cun'ed  and 
sinuous  outline,  In  a  generally  irregular  and  uncertain 
way.    It  is  necessary  to  note  this  feature  of  irregularity 
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in  the  mode  in  which  a  patch  of  erysipelas  spreads,  for 
local  remedies  are  often  credited  with  arresting  the 
progress  of  the  disease  when,  in  fact,  the  arrest,  as  the 
result  proves,  is  only  a  temporary  halt,  or  it  ia  coin- 
cident with  advance  in  another  direction. 

The  disease  puts  on  a  somewhat  different  aspect  in 
certain  regions :  thus,  in  the  eyelids,  the  scrotum,  and 
in  parts  where  the  subcutaneous  tissue  is  free  from  fat, 
it  becomes  distended  with  liquid  exudation  to  a  much  < 
greater  degree  than  in  denser  tissues — as  of  the  scalp^^ 
where  the  swelling  often  is  hardly  perceptible. 

Erysipelatous  intlammation  of  the  skin  reaches  its 
height  in  from  three  to  six  days.  At  this  period  the 
surface  communicates  to  the  finger  a  distinct  sensation 
of  granular  roughness  like  that  of  the  skin  of  an  orange. 
This  is  due  to  the  effusion  of  fluid  in  minute  quantities 
beneath  the  epidermis.  Sometimes  this  effusion  takes 
the  form  of  little  vesicles  barely  visible  to  the  eye ; 
then,  again,  they  are  larger,  like  the  vesicles  of  heipes, 
and  they  often  run  together,  forming  bulla:,  or  blisters, 
of  some  size.  Their  serous  contents  are  colorless  or 
watery,  sometimes  yellow,  and  even  jelly-like,  as  in  a 
blister  produced  by  cantharides.  The  vesicles  of  ery- 
sipelas may  even  contain  coloring  matter  of  the  l>lood 
in  solution,  looking  like  "blood-blisters."  When  these 
dry  into  crusts  or  scabs,  as  they  all  do  shortly,  their 
purple  color  is  liable  to  be  mistaken  for  spots  of  com- 
mencing gangrene,  but  their  sensibility  to  the  prick  of 
a  needle  will  show  that  the  skin  l>eneath  them  is  still 
living. 

The  general  tint  of  redness  of  the  inflamed  skin  in 
erysipelas  varies  according  to  the  tyi)e  of  the  case ;  it 
is  sometimes  so  bright  as  to  recall  the  old  English  name 
for  the  disease,  "the  ro.se ";  in  persons  with  feeble 
circulation  it  is  of  a  duller  red,  and  not  infretiuently 
tawny,  dusky,  and  even  Uvid. 

After  the  inflammation  has  reached  \t%  climax  the 
color  of  the  skin  becomes  more  yellowish^  ite  extreme 
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tension  is  relaxed,  and  soon  another  feature,  dtsqua- 
mallon  of  the  eutide,  begins  to  manifest  itself.  After 
this  the  part  gradually  returns  to  the  aspect  of  health. 

The  shortest  period  in  which  these  several  phases 
are  accomplished  is  about  nine  days.  But  for  the  un- 
certain capriciousness  which  characterizes  the  advance 
and  progress  of  the  skin  inflammation,  and  its  strong 
tendency  to  recurrence  after  it  has  apparently  died  out, 
which  are  distinctive  features  of  the  disease,  this  period 
of  nine  days  might  be  regarded  as  the  natural  duration 
of  a  simple  cutaneous  erysipelas.  Each  successive  ad- 
vance, however,  requires  very  nearly  the  same  length 
of  time  to  run  through  its  phases,  and,  until  the  last  por- 
tion of  skin  attacked  has  reached  the  stage  of  desqua- 
mation, we  can  not  be  sure  that  the  disease  is  at  an  end. 
Hence  the  duration  of  a  case  of  simple  erysipelas  is  not 
infrequently  prolonged  to  a  fortnight,  or  even  longer. 

Each  successive  advance  of  surface  redness,  however, 
is  lees  acute  in  character  than  that  which  preceded  it,  as 
though  the  disease  were  exhausting  its  force.  This  is 
in  conformity  with  the  diminishing  degree  of  intensity 
of  the  fever,  as  marked  by  the  thermometer.  During 
the  chill  the  temperature  runs  up  rapidly  to  IDS'*,  104°, 
and  105"  Fahr.,  or  even  higher,  according  to  the  gravity 
of  the  attack,  and  maintains  itself,  with  the  usual 
slighter  morning  and  evening  fall  and  rise,  until  the 
fifth  or  sixth  day,  when  the  inflammation  in  the  patch 
of  skin  first  invaded  has  reached  its  climax  ;  and  coin- 
cident with  this  there  is  usuaUy  a  sudden  and  decided 
fall,  in  some  cases  even  below  the  noi-miil  standard. 
After  this  the  temperature  may  rise  again  once  or  twice, 
or  even  more  frequently,  just  as  the  skin  inflammation 
may  happen  to  advance ;  but  it  never  reaches  the  first 
figure,  and  its  fall  always  takes  place  sooner. 

The  pulse,  which  as  a  rule  is  characterised  by  lack 
of  force  and  is  rarely  very  frequent,  is  not  so  good  a 
guide  in  prognosis  as  the  thermometer.  During  the 
height  of  the  disease  there  is  a  sort  of  subdued  rest- 
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wliich,  by  offering  an  avenue  of  entrance  to  the  poison, 
has  possibly  invited  or  localized  an  outbi*eak  of  the  dis- 
ease, the  real  cause  of  which  has  been  already  present 
in  the  air  or  in  the  blood.  In  assuming  the  existence 
of  a  peculiar  poison  as  the  cause  of  ei-ysijielas,  the  terms 
traumatic  and  idiojjathic  consequently  lose  the  signifi- 
cance formerly  attached  to  them.  We  may  correctly 
speak  of  erysipelas  with  or  without  a  wound,  or  of 
surgical  or  medical  erysipehis.  This  change  in  nomen- 
clature is  all  the  more  desirable  for  accuracy,  as  the 
question  has  been  seriously  discussed  whether  ery- 
sipelas over  occurs  withoiit  the  presence  of  some  wound, 
however  minute,  (Gosselin,  "Nouv,  Diet.," art.  "]fery- 
8ix)ele.") 

A  more  important  division  of  erysipelas  is  into  the 
simple  cutaneous  and  the  pklf^ffnwnous  varieties ;  in 
the  former  the  skin  alone,  with  local  exceptions,  is 
affected  ;  in  the  latter  the  brunt  of  the  disease  is  borne 
by  the  subcutaneous  connective  tissue. 

An  invasion  of  erysipelas,  in  any  form  of  the  dis- 
ease, is  announced  almost  invariably  by  the  occurrence 
of  a  c?iill,  accompanied  sometimes  by  nausea  and  vomit- 
ing. The  chill  has  most  probably  been  preceded  by  a 
consciousness  of  not  feeling  weU,  by  loss  of  appetite, 
"pain  in  the  bones,"  or  headache.  The  fever  that 
follows  is  of  the  continued  type,  varying  in  intensity 
according  to  the  severity  of  the  attijck  and  the  type  of 
disease  prevalent  at  the  time,  with  a  pulse  not  remark- 
able for  either  freqiiency  or  force. 

The  chill  and  succeeding  fever  of  erysipelas  differ  in 
no  respect  from  those  which  accompany  an  invasion  of 
an  eruptive  fever,  or  of  pyremia.  The  existence  of  a 
wound,  or  the  knowledge  that  erysipelas  is  prevalent, 
may  suggest  the  probable  nature  of  the  attack;  but 
in  the  absence  of  these  indications  there  is  a  symptom 
that  rarely  fails  to  foreshadow  what  is  coming.  As  the 
occun-ence  of  a  chill  in  a  surgical  case  is  an  event  sug- 
gestive of  danger,  it  is  desirable  to  recognize  at  the  ear- 
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it.  There  may  be  some  cmsts  from  blisters  or 
gangrenous  spots  upon  it,  and  it  takes  on  a  livid  tint 
and  cadaveric  cliange  somewhat  in  advance  of  the  neigh- 
boring healthy  integument. 

k      Vulpian  examined  microscopicjilly  some  specimens 
'of  skin  taken  from  the  front  of  the  neck,  where  the  in- 
flammation was  most  intense,  in  a  woman  of  seventy, 
who  died  on  the  seventh  day  of  an  erysii)ela3  of  the 
face.    The  skin  was  decidedly  thickened,  and  the  thick- 
ening was  entirely  at  the  exi)ense  of  the  true  skin,  the 
epidermis  being  unaltered,  even  in  its  deeper  stratam— 
the  rete  mncosvm.    The  increase  of  thickness  was  due 
la  tJic  infiltration  of  the  skin  with  leucocytes,  which 
toere  equally  distributed  t?irou.ghout  Us  substance — so 
ysely  indeed  at  many  points  as  to  toucli  each  other 
md  obscure  its  fibrous  structure;   they  were  most 
numerous  near  its  papillary  surface. 
^^     Other  niicroscoi)i8ts  have  found  the  same  infiltration 
^Bf  the  skin  with  pus  corpuscles,  especially  Volkmann 
^Mnd  Steudener,  after  obseiTations  made    upon  some 
^■ixty  oases  during  an  epidemic  at  Halle,  in  1808.     Vir- 
^■Dhow  had  ab-eady  assumed  that  every  erysii>elatous  or 
diffuse  inflammation  has  the  x>eculiarity  of  early  affect- 
ing the  lymphatic  vessels,  and  that  "  in  such  a  ca-se  we 
may  feel  assured  that  an  increase  in  the  number  of  the 
colorless  corpuscles  is  taking  place." 

More  recently,  Lukonsky,  a  pupil  of  von  Reckling- 

hansen^  of  Strasburg,  has  demonstrated  the  presence 

of  bacteria  and  monads  in  unusual  numbers  in  parts 

affected  by  erysipelatous  inflammation  ;    so   that,  at 

^^yresent,  it  is  the  precalent  opinion  that  the  poison  is 

^^sorbed  through  the  lymphatic  plexus  of  the  skin, 

wJiich  is  thus  primarily  affected  ;  that  the  capillaries 

^-hecome  engorged  hy  affluj-,  in  consequence  of  the  pres- 

^^Rc^  of  the  poison;  and  that  the  cell  proliferation 

^foUoics. 

Til  us  in  simple  erysipelas  there  is  certainly  copious 
infiltration  of  the  true  skin  with  pus-cells  ;  and  there 
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are  also  occasional  exudntions  of  senim  in  the  thick- 
ness  of  the  epidermi.s  separating  its  homy  l;iyer  from 
the  rete  mncosum,  forming  vesicles,  or  bulla?.  As  this 
form  of  the  disease  gets  well  in  the  j^eut  majority  of 
instances  by  resolution,  or  defer tesceiice^  what  in  thisi 
event  becomes  of  these  leucocytes,  or  pus-cells  {  They' 
are  probably  absorbed  by  the  lymphatics. 

The  mode  <^if  death  in  simple  erysii)elas  is  by  ooi 
or  by  failure  of  the  heart.  The  blood  is  f(jnnd  in  an" 
altered  condition ;  it  is  unusually  fluid,  and  forms  8<»ft 
coagiila ;  the  lungs  are  intensely  engorged,  presenting 
the  appearance  known  as  splenization  ;  the  s])leen  itael 
is  soft  and  diffluent.  Emboli  or  plugs  of  leucocj 
were  found  by  Bastian  in  the  smaller  vessels  of  the 
brain  after  death  by  coma  in  erysipelas  of  the  face  anc 
scalp.  The  arachnoid  membrane  shows  dinui 
transparency,  and  the  fluid  in  the  sub-arachnoid  sj 
is  increased  in  quantity. 

These  are  the  anatomical  lesions  found  in  the  sim- 
pler forms  of  the  disease.  They  would  hardly  be  com- 
plete without  allusion  to  the  alterations  of  the  musculari 
tissue  which  have  been  quite  recently  observed,  which, 
according  to  Hayem,  are  simply  t?ie  result  of  a  poisoned 
condition  of  blood  and  consequent  hir/h  temperatwej^ 
to  ichich  Cannes  directly  death,  when  it  occurs  in.  sli 
pie  erysipelas,  is  to  he  attributed. 

Concerning  certain  complications  and  varieties  of 
simple  erysii)elas  a  few  words  are  to  be  said  here.  Red 
lines,  marking  the  course  of  the  larger  lymphatic  traoka, 
are  sometimes  visible  as  they  converge  toward  the 
nearest  glands,  at  the  l)eginning  of  an  outbreak.  If 
the  presence  of  poison  in  the  microscopic  lymph-chan- 
nels has  the  power  of  exciting  them  so  greatly,  it  is 
natural  that  tlie  larger  trunks  which  convey  their  con* 
tenta  should  also  suffer.  To  this  appeoranoe  of  red 
lines  in  and  undrr  the  skin,  attended  by  pain  on  pi 
ure,  Velpeau  gave  the  name  of  an{feioleuciti^. 
simpler  name  of  lymphangitis  is  more  employed  at 
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present.  Now,  the  relation  between  cutaneous  erysipe- 
las and  lymphangitis — between  inflammation  of  the 
lymphatic  capillary  plexus  and  the  same  affection  of 
the  larger  lymphatic  trunks — would  seem  to  be  so  close 
as  to  constitute  absolute  identity ;  and  yet  the  two  con- 
ditions present  such  different  features  that,  until  we 
know  more  of  the  causes  of  this  difference,  it  is  \\iser 
for  us  to  retain  a  separate  name  for  each,  and  to  con- 
sider lymphangitis,  in  the  present  connection,  as  a 
oomjilication  or  variety  of  erysipelas.  It  b  to  be  re- 
marked that  the  affection  of  the  lymphatic  trunks  is 
frequently,  to  all  apjiearance,  absent  in  erysijielas,  and, 
when  present,  does  not  add  to  its  gravity  ;  and,  again, 
that  IjTnphangitis,  which  often  occurs  alone,  and  with- 
out any  connection  with  erysipelas,  is  a  mild  affection, 
almost  always  the  result  of  an  injury — often  of  a  trifling 
one — and  that  it  usually  gets  well  promptly  and  en- 
tirely, causing  abscess  in  the  course  of  the  inflamed 
vessel  only  in  exceptional  cases,  or  in  the  gland  in 
which  it  terminates ;  or,  still  more  rarely,  involving  the 
deeper  IjTtiphatic  vessels  of  the  affected  part. 

Another  not  infrequent  complication  is  abscess. 
Towanl  the  eighth  or  ninth  day  of  a  simple  erysii^elas, 
instead  of  fading  uniformly  in  tint,  some  points  of  the 
inflamed  surface  may  be  noticed  where  the  color  is  a 
trifle  more  livid,  at  which  the  skin  has  put  on  a  smooth, 
shining  appearance,  and  gives  evidence,  to  the  touch, 
of  more  acute  tenderness  and  more  tension  than  else- 
where. Shortly  these  symptoms  become  more  evident, 
and,  on  examination,  fluctuation  is  detected.  The  pus, 
when  evacuatetl,  is  thick  and  healthy,  and  the  cavity 
of  the  abscess,  for  such  it  is,  shows  a  disposition  to  con- 
solidate promptly.  After  erysipelas  of  the  face,  the 
eyelids,  especially  the  upper,  are  often  the  seat  of  sup- 
puration occurring  in  this  manner.  But  the  pus  is 
limited  by  a  barrier  of  healthy  granulations,  and  the 
favorable  issue  of  the  case  is  not  much  delayed  by  this 
comi)lication — which  should  not  for  a  moment  be  con- 
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founded  with  the  more  diffuse  pus  formation  chaituv 
teristic  ol  phh'ffmonoiis  erysipelas. 

Gangrene  oi  the  skin  is  also  liable  to  make  Wa  ap- 
pearance at  points  durin/:^  the  lieight  of  simple  ery- 
sipelas, and  this  complication  presents  itself  under  two 
very  different  aspects.  In  the  lii-st,  upon  the  delicj»te 
skin  of  certain  localities  where  there  is  subcutaneous 
fat — e.  g.,  the  eyelids,  or  scrotum.  Here,  through  ex- 
cessive distention  of  the  subcutaneous  connective  tissue 
by  oedematous  infiltration,  the  nutrient  vessels  of  the 
skin  become  overstretched,  their  circulation  is  inter- 
rupted, and  a  patch  of  skin  perishes.  This  form  of 
gangrene  is  not  dangerous,  and  may  be  prevented,  or 
certainly  limited,  by  timely  incision  of  the  skin.  Asa 
complication  it  is  soraewlmt  more  serious  than  nbscesa, 
for,  if  not  promptly  met  by  the  knife,  the  destruction 
of  tissue  may  be  so  considerable  as  to  necessitate  a 
prolonged  effort  at  repair.  I  have  seen  the  whole  scro- 
tum swept  away  in  this  manner,  and  the  testicles  de- 
nuded. 

In  the  second  form  of  gangrene  liable  to  complicate 
erysipelas,  eschars  form  8i)ontaneously,  without  aoy 
such  local  cause  as  I  have  just  described — the  restiU 
of  a  general  lack  of  mialitt/,  Tlie  gangrenous  patches 
make  their  appearance  about  the  tifth  or  sixth  day  of 
the  disease,  at  the  ]x>ints  of  greatest  inflammation,  co- 
incidently  with  a  sharp  rise  of  the  thermometer,  dry- 
ness of  the  tongue,  and  a  faltering  pulse.  The  concur- 
rence of  these  sj-mptoms  involves  a  grave  prognosis; 
such  cases  are  not  very  rare  in  hospital  practice,  and 
would  be  likely  to  follow  typhus  fever  or  some  ex- 
hausting disease,  or  to  occur  daring  the  endemic  preva- 
lence of  puerperal  fever.  I  saw  it  in  the  adjoining 
hospital  during  the  typhus  epidemic  of  1840.  In  this 
complication  alcoholic  stimulus  is  e specially  indicattd. 

There  is  a  form  of  local  gangrene  commencing  In  a 
limit-ed  swelling  of  extreme  hardness  which  attacks  the 
genitals,  or  the  cheeks,  of  badly  nourished  children, 
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described  under  the  names  of  noma  and  gangrsenopsis, 
which  it  has  been  sought  to  connect  with  erysipelas  as 
regartls  identity  of  cause  and  pathology  ;  but  the  pres- 
t^ent  condition  of  our  knowledge  hardly  justifies  this  as- 
iption. 

The  very  common  occurrence  of  erysipelas  makes  its 
diagnoais  a  matter  of  importance,  for  the  name  is  very 
much  misused  popularly,  and  rather  loosely  employed 
even  in  the  profession.  Popularly,  several  forms  of 
skin  disease  are  miscalled  erysipelas,  but  erythema 
alone  is  liable  to  be  mistaken  for  it  by  the  practitioner. 
This  affection  generally  occurs  as  a  consequence  of 
indigestion  or  some  nervous  perturbation,  and  may 
merge  into  the  wheals  or  red  blotches  of  urticaria  or 
nettie-rash.  It  may  be  ushered  in  by  a  slight  chill  and 
rise  of  temperature,  but  these  are  rarely  well  marked, 
and  it  is  sudden  in  its  outbreak  and  disappearance — 
which  is  very  different  from  the' intense  and  cumulative 
I  spread  of  erysipelas. 

A  lady  of  delicate  skin  and  full  habit  ate  a  pork-chop 
at  breakfast,  and  within  two  hours  her  face,  throat,  and 
neck  had  broken  out  into  a  continuous  sheet  of  vivid 
redness.  There  was  little  if  any  swelling  of  the  skin, 
and  no  elevation  of  the  edges  of  the  red  surface,  which, 
under  a  dose  of  rhubarb  and  soda  and  a  warm  bath,  in 
twenty-four  hours  had  entirely  disappeared,  leaving 
some  a>dema  of  the  eyelids  and  a  slight  itchiness  of 
the  affected  surface.    This  was  erythema  simplex. 

Tlie  redne.ss  of  the  swelled  legs  in  the  dropsy  of 
Bright's  disease  is  erythema  Icene  ;  it  often  shows  itself 
^around  a  varicose  ulcer  of  the  leg  after  fatigue  in  walk- 
ling,  or  occurs  as  a  sudden  redness  about  the  genitals. 
There  is  a  rarer  form  of  chronic  erythema,  with  thicken- 
ing of  the  skin,  more  often  affecting  the  face,  and  rec- 
ognized by  its  chronicity ;  it  does  not  itch  or  vesicu- 
late.   In  erythema  nodosum  there  is  always  ecchymosis. 
All  of  these  are  liable  to  be  mistaken  for  cutaneous 
(Crysipelaa. 
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are  also  occasional  exudations  of  serum  in  the  tliick- 
ness  of  the  epidermis  separating  its  horny  layer  from 
the  rete  mucosum,  forming  vesicles,  or  bulte.  As  this 
form  of  the  disease  gets  well  in  the  ^eat  majority  of 
instances  by  resolutiun,  or  d^Xervescence^  what  in  this 
event  becomes  of  these  leucocytes,  or  pus-cells?  They 
are  probably  absorbed  by  the  lymphatics. 

The  mode  of  death  in  simple  erysij)elas  is  by  conmi 
or  by  failure  of  the  heart.     The  blood  is  found  in  aa| 
altered  condition  ;  it  is  unusually  Huid,  and  forms  soft 
coagula;  the  lungs  are  intensely  en]£,'orged,  present 
the  appearance  known  as  splenization  ;  the  spleen  itself' 
is  soft  and  diffluent.     Emboli  or  i^lugs  of  leucocytes 
were  found  by  Bastian  in  the   smaller  vessels  of  the 
brain  after  death  by  coma  in  erysipelas  of  the  face  and 
scalj).      The  arachnoid  membrane   shows  diminished 
transparency,  and  the  tlaid  in  the  sub-arachnoid  spaces 
is  increased  in  quantity. 

These  are  the  anatomical  lesions  found  in  the  sim- 
pler forms  of  the  disea.se.  They  would  hardly  be  com- 
plete without  allusion  to  the  alterations  of  the  muscular 
tissue  which  have  been  quite  recently  observed,  which, 
accoi"ding  to  Hayem,  are  simply  the  result  qf  a  poisoned 
condition  of  Mood  and  consequent  high  temperature., 
to  which  causes  directly  death,  when  it  occurs  in  sim- 
ple erysipelaSy  is  to  be  attributed. 

Concerning  certain  complications  and  rfrrieties  of 
simple  erysipelas  a  few  words  are  to  be  said  here.  Red 
lines,  marking  the  course  of  the  larger  lymphatic  tmnks,  1 
are  sometimes  visible  as  they  converge  toward  the 
nearest  glands,  at  the  beginning  of  an  outbreak.  If 
the  presence  of  poison  in  the  microscopic  lymph-chan- 
nels has  the  power  of  exciting  the/u  so  greatly,  it  is 
natural  that  the  larger  trunks  which  convey  their  con- 
tents should  also  suffer.  To  this  appearance  of  red 
litie.s  in  and  under  the  skin,  attended  by  pain  on  press- 
ure, Velpeau  gave  the  name  of  angeioleucitis.  The 
simpler  name  of  li/mphangitis  is  more  employed  at 
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the  infectiousness  of  erysipelas  had  not  yet  acquired 
practical  force. 

Adequate  carefulness  in  regard  to  materials  used 
in  common  for  dressing  lias  come  into  observance  still 
more  slowly.  Professor  Alonzo  Clark,  one  of  the  senior 
physicians,  stated  witliin  a  few  years,  at  a  meeting  of  the 
Medical  Board  of  Bellevoie  Hospital,  that  a  sponge  used 
in  washing  the  face  of  a  patient  with  erysipelas  was 
afterward  employed  in  administering  nitrite  of  amyl, 
by  inhalation,  to  three  patients  with  phthisis.  They  all 
contracted  erysipelas  of  the  face. 

Dampness  has  been  observed  to  favor  the  occurrence 
of  erysipelas.  In  the  old  French  hospitals  the  tile 
floors  were  always  dry  rubbed  and  polished,  and  the 
use  of  water  forbidden.  In  the  old  Hotel  Dieu  Hospital, 
l^'ing  across  the  river  Seine,  the  vaults  yreve  liable  to  in- 
undation from  spring  fieshets,  and  at  this  time  an  en- 
demic outbreak  of  erysipelas  was  always  developed  in 
the  wards.  In  our  hospitals  the  damp  weather  of  Feb- 
ruary and  March  has  been  found  to  favor  the  disease. 

Dry,  warm  air  undoubtedly  acta  as  a  preventive. 

Of  equal  imjwrtance  is  the  conviction,  which  has 
not  even  yet  acquired  enough  practical  force,  although 
abundantly  susceptible  of  demonstration,  that  the  dis- 
ease may  be  conveyed  by  the  medical  attendant. — nota- 
bly by  the  obstetrician  who  goes  from  the  bedside  of 
an  erysipelatous  jjatient  to  the  lying-in  chamber,  where 
he  is  i)erfectly  competent  to  introduce  a  poison  which 
may  become  the  cause  of  puerperal  fever  and  death. 

I  have  said  that  medical  science  has  no  positive  cure 
for  erysipelas.  We  can  alleviate  the  sufferings  it  causes, 
we  can  moderate  the  intensity  of  its  symptoms  as  we 
watch  it  thniugh  its  mitural  course  to  ita  usually  favor- 
able termination,  and  often,  by  skillful  and  judicious 
interference — as  by  timely  incisions,  or  tracheotomy  in 
oedema  of  the  glottis — we  have  it  in  our  power  to  save 
life ;  but  we  fiare  ns  yet  no  antidote  for  the  blood-poison 
to  which  the  essential  features  qfthe  disease  are  due} 
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and  we  can  not  cut  it  short.  The  almost  intei-miuable 
list  of  remedies  introduced  during  the  past  century  with 
high  praise,  tried  for  a  time  and  then  dropped,  telU  the 
story  sufficiently.  Among  these  I  may  mention  the 
following,  without  introducing  the  names  of  their  too 
sanguine  advocates :  Bird-peck  punctures  and  scarifica- 
tions, followed  by  pressure ;  bleeding,  emetics,  and  pur- 
gatives ;  blisters ;  nitrate  of  silver ;  tincture  of  i<Mline ; 
mercurial  ointment ;  mercurial  purgatives ;  sulphide  of 
calcium;  "the  bark" — Fordyce's  great  remetly;  and, 
more  lately,  quinine,  which,  in  a  full  dose,  it  has  been 
rashly  asserted,  -will  cut  short  the  disease.  In  1839  Vel- 
peau  became  so  enthusiastic  as  to  the  virtues  of  sul- 
phate of  iron,  which  he  used  internally  at  la  GharitS,  and 
in  lotion  and  ointment  externally,  that  the  government 
ordered  its  disuse  because  it  spoiled  so  many  sheets. 

Before  this,  Bassereau — to  whom  we  owe  so  much 
for  his  able  investigations  concerning  syphilis — pub- 
lished in  1832  a  resume  of  the  practice  of  Velpeau,  with 
whom  he  was  house  surgeon.  During  three  years,  he 
says,  we  have  had  eighty-nine  cases  of  simple  erysipelas, 
for  the  most  part  following  wounds ;  of  these,  Velpean 
treated  nine  by  mercurial  ointment,  five  by  other  greasy 
applications,  twelve  by  emetics  and  purgatives,  eigh- 
teen by  blisters,  fourteen  by  blood-letting,  seven  by 
cauterization,  two  by  incisions,  and  twenty-two  by 
emollients — wtflwiU  any  succests  whaleter from  any  i 
tliese  remedien. ;  tlie  disease  was  not  only  not  arrest 
but  not  even  ajypaTently  in  the  sliyliteat  degree  viodiJUd 
by  thevi. 

In  an  ordinary  case  of  cutaneous  erysipelas,  after 
having  secui-ed  the  best  conditions  for  the  patient  as  to 
nursing,  feeding,  and  hygienic  sun'oundings,  and  after 
obtaining,  by  the  mildest  efficient  means,  a  proper 
evacuation  of  the  bowels,  I  think  the  best  attitude  for 
the  attendant  to  adopt  is  that  simply  of  intelligent 
watchfulness — what  the  French  call  "expectation." 
The  idea  of  cutting  short  the  disease  is  entirely  ontena- 
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ble.  The  sulphate  of  quinine  will  not  do  it.  The  early 
and  free  nse  of  this  di'ug,  however,  is  undoubtedly  of 
service,  save  in  the  exceptional  cases  in  which  it  dis- 
agrees. It  seems  to  act  by  directly  sustaining  the 
powers  of  life.  This  is  also  true,  in  a  soniewliat  differ- 
ent way,  of  the  tincture  of  the  sesqui-ohloride  of  iron, 
which  is  well  borne  in  liberal  doses.  This  drug  was  in- 
troduced into  general  use  as  a  remedy  for  erysijielaa 
nearly  thirty  years  ago  by  the  Doctors  Bell,  of  Edin- 
burgh, who  ascribed  positive  curative  virtues  to  it  when 
used  in  liberal  doses — say  of  twenty  drops  every  two 
hours.* 

They  used  no  local  application  but  dry  powders  and 
cotton  wadding.  It  is  highly  praised  by  Dr.  Reynolds 
in  his  excellent  "  System  of  Medicine."  t 

He  recommends  the  following  prescription :  9- 
Chloric  ether,  tincture  of  sesqui-chloride  of  iron,  and 
glycerine,  of  each  forty  drops ;  give  in  a  wine-glass  of 
sweetened  water  every  four  hours.  De  Morgan  %  speaks 
favorably  of  it.  Billroth  does  not  mention  it,  while 
Parkes  and  the  French  and  German  authorities  have 
nothing  to  say  in  its  praise. 

One  of  the  most  cleanly  and  soothing  applications  to 
the  inflamed  skin  is  a  dry  absorbent  powder,  such  as 
parched  flour,  rice  flour,  starch,  or  toilet  powder.  If  a 
lotion  is  preferred,  that  of  lead-water  and  laudanum  is 
sanctioned  by  the  widest  use.  Goulard's  cerate  and  vase- 
line are  the  best  greasy  applications ;  the  latter  I  have 
found  in  some  cases  to  relieve  the  smarting  and  burning 
pain  of  the  inflamed  skin.  Cotton-wool  has  the  advan- 
tage of  preserving  an  even  temperature.  Sir  James 
Paget  found  coUodion  in  his  own  case  effectual  in  re- 
lieving itching  and  smarting,  from  which  he  suffered 
greatly. 

After  a  few  days  (or,  during  an  epidemic  or  when 
typhus  fever  is  prevalent,  from  the  beginning  of  the 

•  "  Edinbnrpli  Monthly  Journal  of  Mc<liral  Sciences,"  Jnne,  1851. 
t  London,  1860.  X  Qolmea's  "  System  of  Sorgcrj." 
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case)  alcohol  internally  in  some  form  will  be  probably 
advantageous.  The  indication  for  ita  use  Is  the  recogni- 
tion in  the  heart's  action  of  a  tendency  to  failure  of 
force  which  is  not  a  usual  feature  of  erysipelaa. 

During  the  typhus  epidemic  of  1847,  when  I  wa-s  on 
active  duty  in  the  adjoining  hospital,  erysi|>ela.s.  which 
was  very  prevalent  during  the  latter  months  of  winter, 
tended  to  terminate  fatally  by  asthenia  toward  the  end 
of  the  tii-st  week.  It  was  found  necessary  to  ^ve  stima- 
lants  early  and  freely,  and  this  course  was  followed  by 
the  best  results, 

Lsiter  in  the  disease  there  is  a  tendency  to  death  by 
the  brain,  with  delirium  and  coma.  These  sjTnptoms 
are  most  commonly  due  directly  to  the  circulation  of 
poisoned  blood  in  the  capillaries  of  the  brain,  or  to  lack 
of  an  adequate  supply  of  pure  blood.  They  are  un- 
doubtedly aggravated  by  the  cerebral  congestion  which 
results  from  pressure  through  swelling  of  the  glands 
and  tissues  of  the  neck  upon  the  great  veins  emerging 
from  the  base  of  the  cranium,  or  from  embolic  plugging 
by  leucocytes,  as  found  by  Bastian  in  a  fatal  case. 

Brain  sijniptoins  in  erysipelas  do  not  necessarily 
indicate  meningitis  from  extension  of  infammation 
from  without,  as  is  jinpula.rly  supposed.  Nor  do  thry 
call  for  hlcediiiff,  leeching ^  shaving  of  the  head^  and 
blisters.  The  diagnosis  of  meningitis  in  rry^ipdtu 
is  oliscttre  ;  if  present,,  it  is  due  to  blood-poison  raider 
than  to  extension  of  local  irrfl/imnuition  frum  the  otU- 
aide  to  the  inside  of  the  cranium  ;  and  it  is  almost  in- 
evitably mortal.  This  being  the  case,  the  occurrence  of 
head  symptoms  does  not  contraindicate  the  persistent 
administration  of  iron  and  milk-punch  when  they  seem 
to  agree. 

On  the  whole,  with  good  surroundings  hygienicaUy, 
good  nursing,  judicious  feeding,  and,  if  the  pulse  flagSi, 
a  moderate  amount  of  stimnlus,  you  will  probably  pull 
your  patients  tlirough  in  ninety-five  cases  out  of  a  hun- 
dred of  simple  cutaneous  erysij[)elas. 


CHAPTER  XIX. 


PhlegBOiHMU  erysipelas — Malig'nant  cryaipolas — Epidemic  crjrslpeUs — Ilospital 
gUgKB6— Acute  phagtfcticna — Glaaden. 

But  this  statement  is  not  true  of  pJdegmonov^ 
erysipelas^  which  we  have  next  to  consider,  a  variety  of 
the  disease  in  which  the  connective  tissue  beneath  the 
skin  is  aflFected,  as  well  as  the  skin  itself.  The  phleg- 
monous fonn  of  erysipelas  does  not  usually  extend 
beyond  the  subcutaneous  connective  tissue,  being  lim- 
ited by  the  deep  or  muscular  fascia  :  but  in  bad  cases  it 
may  extend  beneath  the  deep  fa-scia  among  the  muscles, 
and  involve  the  whole  thickness  of  the  limb.  "When 
this  occurs,  the  deeper  lymphatic  vessels  which  accom- 
pany the  main  arteries  of  the  limb  have  become  in- 
volved, so  that  complication  with  lymphangitis  occurs 
also  in  thLs  variety  of  erysipelas. 

While  in  the  simple  or  cutaneous  fonn  of  the  disease 
we  found  suppuration  occurring  only  exceptionally,  as 
in  abscess  of  the  eyelids,  in  phlegmonous  erysipelas  sup- 
puration is  the  rule  ;  and  the  pus  fonnation  manifests 
for  the  Tnosiparf  a  disuse  or  spreading  character  with- 
out limitary  laalls.  The  French  speak  of  this  form  of 
inflammation  as  "diffused  phlegmon."  By  some  Eng- 
lislj  writers  it  Is  called  sub-fascial  inflammation. 

Phlegmonous  erysipelas  is,  therefore,  more  destruc- 
tive in  its  local  manifestations  than  the  simple  cuta- 
neous form  of  the  disease,  while  its  general  or  constitu- 
tional symptoms  are  equally  significant  of  a  poison  act- 
I        ing  on  the  blood. 
^^        Phlegmonous  erj'sipelas  rarely  occurs  except  as  a 
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complication  of  some  traumatism  more  or  less  directly 
involving  the  subcutaneous  connective  tissue.  Lacera- 
tion or  crushing  of  a  linger,  for  example,  is  a  comniun 
and  characteristic  cause  of  phlegmonous  erysipelas  of 
the  fore-arm  ;  and  the  consequences  whicli,  esj)ecially  in 
hospital  practice,  so  often  occur  in  compound  fracture 
of  tlie  leg,  in  which  the  deeper  planes  of  connective  tia- 
8ue  of  the  limb  are  lacerated  and  exposed  to  the  air, 
are  only  too  familiar.  But  the  underlying  cause  of  this 
grave  form  of  disease,  which,  according  to  Dupuytren, 
"  counts  more  victims  tlian  any  other  form  of  localize<l 
inflammation,"  *  is  to  be  found  in  the  subtile  septic  agent 
by  which  the  Mood  is  altei'ed ;  for  wounds,  as  I  have 
said  already,  although  they  may  invite  erysipelas,  pretty 
certainly  do  not  cause  it.  Robust  health  and  pure  air 
have  their  influence  in  warding  off  the  effect  of  this  p)i- 
Bon,  while  the  opposite  conditions  favor  it.  Among 
well-to-do  people  in  private  practice  it  is  comparatively 
rare ;  in  the  surgical  wards  of  hospitals  it  is  common. 

The  earliest  symptom  of  phlegmonous  erysipelas  is 
local  pain,  followed  by  swelling ;  and  with  these,  usu- 
ally, tenderness  of  contiguous  lymphatic  glands ;  then 
a  chill  occurs,  and  subsequently  surface  redness  at  the 
seat  of  pain.  Antecedent  general  mtUaise,  a  recent 
wound,  or  some  festering  sore  in  which  repair  ha.s  l»«?n 
delayed  or  interrupted,  are  generally  features  of  the 
case.  The  chill  is  almost  always  well-marked,  and  it  is 
liable  to  he  repeatetl  later,  when  pus  is  alx)ut  to  form  in 
the  connective  tissue.  The  fever,  although  of  the  con- 
tinued tyjie,  is  liable  to  be  mistaken  f<»r  intermittent 
through  recurrence  of  chills.  It  is  mfirked  by  higl 
temperature,  hot  skin,  thii-st,  restlessness,  and  a  pul 
both  quick  and  frequent ;  and  later,  in  grave  ca-sea,  by 
low-muttering  delirium  and  partial  insensibility.  It  is 
accompanied  at  first  by  nausea  and  loathing  of  food, 
suspended  functions  of  stomach  and  bowels,  and 
tongue  covered  by  a  moist,  yellow,  a<lhesive  coatiug- 

•  "  Legons  orales,"  t.  iv,  p.  445. 
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l^ery  commonly  with  a  black  stripe  down  its  center,  and 
,  a  decided  tendency  to  dryness  as  the  disease  advances. 
The  local  redness  of  the  skin  is  less  bright,  and  its  mar- 
gins are  not  so  distinctly  raised  as  in  simple  erysipelas. 
The  pain  is  an  exquisitely  keen  soreness,  accompanied 
by  tension  and  throbbing,  but  often  the  patient's  sensi- 
bilities are  dulled  by  stujwr.  At  first  the  surface  red- 
ness will  disapiiear  under  the  pressure  of  the  finger, 
which  leaves  a  temporary  dejiression,  or  pit,  indicating 
the  presence  of  subcutaneous  cpdema ;  but  after  a  few 
days  there  is  a  degree  of  brawny  hardness  developed, 
which  prevents  pitting,  and  the  swelling  becomes  gen- 
eral and  very  considerable,  so  that  if  a  limb  is  the  seat 
of  the  disease  it  is  often  doubled  in  size. 

The  symptoms,  both  general  and  local,  go  on  steadily 
[increasing  for  five  or  six  days,  at  which  period  there  is 
an  apparent  arrest  in  their  progress,  and  the  practi- 
I  tioner  of  limited  experience  may  delude  himself  with 
I  the  idea  that  the  inflammation  has  reached  its  height 
and  that  resolution  is  about  to  take  place.    This  an- 
ticipation will  prove  delusive.     Resolution  in  pldeg- 
monous  erysipelas  is  a  rare  occurrence.     The  lull  in  the 
symptoms  really  means  that  pus  has  formed  beneath  the 
skin.    It  means  more  than  this— namely :  that  more  or 
less  connective  tissue  under  the  skin  at  the  alTected  part 
has  died.    The  pus  eflfnsed  into  the  substance  of  this 
dead  connective  tissue — which  is  \isible  to  the  naked 
I  eye  when  it  is  cut  into  and  exposed — if  its  presence  has 
i  any  significance,  means  an  effort  at  elimination  of  the 
tissue  which  has  died.     As  stated  recently  by  Comil 
and  Ranvier,  the  French  pathologists,*  "  the  inflamma- 
tory symptoms  in  diffused  phlegmon  are  so  intense  that 
great  masses  of  connective  tissue,  unable  to  bear  the 
j^^nsual  process  of  disintegration,  are  stricken  at  once  with 
ith,  and  forthwith  act  as  foreign  bodies  upon  the  sur- 
rounding parts.      To  speak  accurately,  according  to 
t?ieie  palJioIogists,  diffuse  pJilegmon  is  a  true  necrosis 
*  "  Hirtological  Pathology,"  Philwlelpbm,  1880,  p.  461. 
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founded  with  the  more  diffuse  pus  formation  charao-l 
teiistic  oi  phlegmonous  erysipelas. 

Gangrene  of  the  skin  is  also  liable  to  make  its  ap- 
pearance at  points  during  the  height  of  simple  ery- 
sipelas, and  this  complication  presents  itself  under  two 
very  different  aspects.  In  the  first,  upon  the  delicate 
skin  of  certain  localities  where  there  is  subcutaneous 
fat — e.  g.,  the  eyelids,  or  scrotum.  Here,  through  ex- 
cessive distention  of  the  subcutaufous  connective  tissue 
by  cedematous  infilti-ation,  the  nutrient  vessels  of  the 
skin  become  overstretched,  their  circulation  is  inter- 
rupted, and  a  patch  of  sldn  perishes.  This  form  of 
gangrene  is  not  dangerous,  and  may  be  prevented,  or 
certainly  limited,  by  timely  incision  of  the  skin.  As  a  4 
complication  it  is  somewhat  more  serious  than  abscess, 
for,  if  not  promptly  met  by  the  knife,  the  destruction 
of  tissue  may  be  so  considerable  as  to  necessitate  a| 
prolonged  effort  at  repair,  I  have  seen  the  whole  scro- 
tum swept  away  in  this  manner,  and  the  testicles  de- 
nuded. 

In  the  second  form  of  gangrene  liable  to  complicate 
erysipelas,  eschars  form  spontaneously,  without  any 
such  local  cause  as  I  have  Just  described — tJie  result 
of  a  general  lack  of  mtalHy.  The  gangrenous  patches 
make  their  appearance  about  the  fifth  or  sixth  day  of 
the  disease,  at  the  points  of  greatest  infiammation,  co- 
incidently  with  a  sharp  rise  of  the  thermometer,  dry- 
ness of  the  tongue,  and  a  faltering  pulse.  The  concur- 
rence of  these  symptoms  involves  a  grave  prognosis; 
such  cases  are  not  very  rare  in  hospital  practice,  and 
would  be  likely  to  follow  typhus  fever  or  some  ex- 
hausting disease,  or  to  occur  during  the  endemic  preva- 
lence of  jiuei-peral  fever.  I  saw  it  in  the  adjoining 
hospital  during  the  typhus  epidemic  of  1846.  In  this 
ccmiplication  alcoJioUc  stimulus  is  especially  indicated. 

Tliere  is  a  form  of  local  gangrene  commencing  in  a 
limited  swelling  of  extreme  hardness  which  attacks  the 
genitals,  or  the  cheeks,  of  badly  nourished  children, 
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described  under  the  names  of  noma  and  gangrrenopsis, 
which  it  has  been  songht  to  connect  with  erysipelas  as 
regards  identity  of  cause  and  pathology  ;  bnt  the  pres- 
ent condition  of  our  knowledge  hardly  justifies  this  as- 
sumption. 

The  very  common  occurrence  of  eijsijvelas  makes  its 
diagnosis  a  matter  of  importance,  for  the  name  is  very 
much  misused  popularly,  and  rather  loosely  employed 
even  in  the  profession.  Popularly,  several  forms  of 
skin  disease  are  miscalled  erysipelas,  but  eryihema 
alone  is  liable  to  be  mistaken  for  it  by  the  practitioner. 
This  affection  generally  occurs  as  a  consequence  of 
indigestion  or  some  nervous  perturbation,  and  may 
merge  into  the  wheals  or  red  blotches  of  urticaria  or 
nettle-rash.  It  may  be  ushered  in  by  a  slight  chill  and 
rise  of  temperature,  but  these  are  rarely  well  marked, 
and  it  is  sudden  in  its  outbreak  and  disappearance — 
which  is  very  different  from  the"  intense  and  cumulative 
spread  of  erj'sipelas. 

A  lady  of  delicate  skin  and  full  habit  ate  a  pork-chop 
at  breakfast,  and  within  two  hours  her  face,  throat,  and 
neck  liad  broken  oiit  into  a  continuous  sheet  of  vivid 
re<lness.  There  was  little  if  any  swelling  of  the  skin, 
and  no  elevation  of  the  edges  of  the  red  surface,  which, 
under  a  dose  of  rhubarb  and  soda  and  a  warm  bath,  in 
twentj'-four  houi-s  had  entirely  disappeared,  leaving 
some  oedema  of  the  eyelids  and  a  slight  itchiness  of 
the  affected  surface.     This  was  erythema  simplex. 

The  redness  of  the  swelled  legs  in  the  dropsy  of 
Bright's  disease  is  erythema  lime ;  it  often  shows  itself 
around  a  varicose  ulcer  of  the  leg  after  fatigue  in  walk- 
ing, or  occurs  as  a  sudden  redness  about  the  genitals. 
There  is  a  rarer  form  of  chronic  erythema,  with  thicken- 
ing of  the  skin,  more  often  affecting  the  face,  and  rec- 
ognized by  its  chronicity ;  it  does  not  itch  or  vesicu- 
late. In  erythema  n/>d.osit,m  there  is  always  ecchymosis. 
All  of  these  are  liable  to  be  mistaken  for  cutaneous 
erysipelas. 
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The  treatment  of  erysipelas  ranges  itself  under  two 
heads :  prevention^  and  cure.  Instead  of  cure  I  should 
say,  rather,  alleviation  ;  for  there  is  no  remedy  known 
at  present  by  which  this  disease  may  be  cured.  But 
prevention  is  all-important ;  it  ia  available  mainly  in  the 
avoidance  of  infection^  and  especially  in  the  manage- 
ment of  patients  who  are  the  subjects  of  wounds  or  sui*- 
gical  operations  in  hospital  practice. 

The  crowdings  together  of  patients  suffering  from 
open  wounds,  with  insufficient  supply  of  fi-esh  ail"  and 
with  defective  cleanliness  in  the  management  of  dress- 
ings, undoubtedly  favors  the  development  of  the  ery- 
sipelatous poison.  It  is  under  the.se  circumstances 
especially,  which  in  some  degree  are  unavoidable  in 
every  hospital,  that,  the  virus  or  poison  of  erysipela,s  is 
likely  to  be  generated,  and  the  vitality  of  patients  at 
the  same  time  lowered  to  the  point  at  whicli  it  is  most 
readily  received  into  the  system.  The  amount  of  fresh 
air  required  by  a  sick  pei"son  is  much  greater  than  is 
generally  supposed  ;  and  so  also  is  the  liability  of  the 
sick  to  be  poLsoned  by  each  other.  Erysipelas,  then, 
like  pyaemia,  is  to  be  prevented  by  scattering  patients 
with  open  wounds  and  securing  for  them  ajileutiful  air 
supply.  This  is  our  duty.  You  will  see  shortly  that 
we  are  alrai>st  powerless  to  cure  the  di.seaae  when  once 
it  has  developed  itself,  but  we  have  it  largely  in  our 
power  to  prevent  it. 

Separate  and  isolated  apartments  should  be  pro- 
vided in  connection  with  every  hospital  to  which  cases 
of  erysipelas  are  admitted. 

The  adoption  of  this  precaution  has  notably  dimin- 
ished the  frequency  and  the  malignancy  of  the  endemic 
outbreaks  of  erysipelas  formerly  so  common.  When  I 
was  a  dresser  in  la  Charite,  in  Paris,  forty  years  ago, 
cases  of  erysipelas  were  received  into  the  surgical  wards 
without  question,  and  the  same  was  done  here  in  Belle- 
vue  Hospital  when  I  became  one  of  its  surgeons  thirty 
years  ago.   Even  so  recently  as  this  the  conviction  as  to 
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the  infectiousness  of  eiysipelas  had  not  yet  acquired 
practical  force. 

Adequate  carefulness  in  regard  to  materials  used 
in  common  for  dressing  has  come  into  obsenance  still 
more  slowly.  Professor  Alonzo  Clark,  one  of  the  senior 
physicians,  stated  within  a  few  years,  at  a  meeting  of  the 
Medical  Board  of  Bellevue  Hospital,  that  a  sponge  used 
in  washing  the  face  of  a  patient  with  erysipelas  was 
afterward  employed  in  administering  nitrite  of  amyl, 
by  inlialation,  to  three  patients  with  phthisis.  They  all 
contracted  erysipelas  of  the  face. 

Dampness  has  been  observed  to  favor  the  occurrence 
of  erysipelas.  In  the  old  French  hospitals  the  tile 
floors  were  always  dry  nibbed  and  polished,  and  the 
use  of  water  forbidden.  In  the  old  Hotel  Dieu  Hospital, 
lying  across  the  river  Seine,  the  vaults  wem  lial>le  to  in- 
undation from  spring  freshets,  and  at  this  time  an  en- 
demic outbreak  of  erysipelas  was  always  developed  in 
the  wards.  In  our  hospitals  the  damp  weather  of  Feb- 
ruary and  March  has  been  found  to  favor  the  disease. 

Dry,  waiTn  air  undoubtedly  acta  as  a  preventive. 

Of  equal  importance  is  the  conviction,  which  hna 
not  even  yet  acquired  enough  practical  force,  although 
abnndantly  susceptible  of  demonstmtion,  that  the  dis- 
ease may  be  conveyed  by  the  medical  attendant^ — nota- 
bly by  the  obstetrician  who  goes  from  the  bedside  of 
an  erysipelatous  patient  to  the  lying-in  chamlter,  where 
he  is  perfectly  competent  to  introduce  a  ]>oison  which 
may  become  the  cause  of  puerperal  fever  and  death. 

I  have  said  that  medical  science  has  no  positive  cure 
for  erysipelas.  We  can  alleviate  the  sufferings  it  causes, 
we  can  moderate  the  intensity  of  its  sjTuptoms  as  we 
watch  it  through  its  natural  cour.se  to  its  tisnally  favor- 
able termination,  and  often,  by  skillful  and  judicious 
interference — as  by  timely  incisions,  or  tracheotomy  in 
oedema  of  the  glottis — we  have  it  in  our  power  to  save 
life  ;  but  we  have  as  yet  no  antidote  for  the  blood-poison 
to  which  the  essential  features  qfthe  disease  are  duej 
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and  we  can  not  cut  it  short.  The  almost  intei-minable 
ILst  of  remedies  introduced  during  the  past  century  with 
high  praise,  tried  for  a  time  and  then  dropped,  tells  the 
story  sufficiently.  Among  these  I  may  mention  the 
following,  without  introilucing  the  names  of  their  too 
Siinguine  advocates :  Bird-peck  punctures  and  scarilica- 
tions,  followed  by  pressure  ;  bleeding,  emetics,  and  pur- 
gatives ;  blisters  ;  nitrate  of  silver  ;  tincture  of  iodine  ; 
mercurial  ointment ;  mercurial  purgatives ;  sulphide  of 
calcium;  "the  bark" — Fordyce's  great  remedy;  and, 
more  lately,  quinine,  which,  in  a  fuU  dose,  it  has  been 
rashly  asserted,  will  cut  short  the  disease.  In  1839  Vel- 
peau  became  so  euthusiastic  as  to  the  virtues  of  sul- 
phate of  iron,  which  he  used  iutemally  at  la  Charite,  and 
in  lotion  and  ointment  externally,  that  the  government 
ordered  its  disuse  because  it  spoiled  so  many  sheets. 

Before  this,  Bassereau — to  whom  we  owe  so  much 
for  his  able  investigations  concerning  syphilis — pub- 
lished in  1832  a  resiunh  of  the  iimctice  of  Velpeau,  with 
whom  he  was  house  surgeon.  During  three  years,  he 
says,  we  have  had  eighty-nine  cases  of  simple  erysipelas, 
for  the  most  part  folio  wing  wounds ;  of  these,  Velpeau 
treated  nine  by  mercurial  ointment,  five  by  other  greiisy 
applications,  twelve  by  emetics  and  purgatives,  eigh- 
teen by  blisters,  fourteen  by  blood-letting,  seven  by 
cauterization,  two  by  incisions,  and  twenty-two  by 
emollient.s — wit/ioiU  any  success  whatever  from  any  of 
these  remedies  ;  the  disease  was  not  only  not  arrested, 
but  not  even  apparently  in  ike  slightest  degree  modified  I 
by  (hem,. 

In  an  ordinary  case  of  cutaneous  erysipelas,  after 
having  secured  the  best  conditions  for  the  patient  aa  to 
nursing,  feeding,  and  hygienic  surroundings,  and  after 
obtaining,  by  the  mildest  efficient  means,  a  proper 
evacuation  of  the  bowels,  1  think  the  best  attitude  for 
the  attendant  to  adopt  is  that  simply  of  intelligent 
watchfulness — what  the  French  call  "expectation." 
The  idea  of  cutting  short  the  disease  is  entirely  untena- 
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ble.  The  sulphate  of  quinine  will  not  do  it.  The  early 
and  free  use  of  this  drug,  however,  is  undoubtedly  of 
service,  save  in  the  exceptional  cases  in  which  it  dis- 
agrees. It  seems  to  act  by  diivctly  sustaining  the 
powers  of  life.  This  is  also  true,  in  a  somewhat  differ- 
ent way,  of  the  tincture?  of  the  sesqui-chloride  of  iron, 
which  is  well  bome  in  liberal  doses.  This  drug  was  in- 
troduced into  general  use  as  a  remedy  for  eiysipelas 
nearly  thirty  years  ago  by  the  Doctors  Bell,  of  Edin- 
burgh, who  ascribed  positive  curative  virtues  to  it  when 
used  in  liberal  doses — say  of  twenty  drops  every  two 
hours.* 

They  used  no  local  application  but  dry  powders  and 
cotton  wadding.  It  is  highly  praised  by  Dr.  Reynolds 
in  his  excellent  "  System  of  iledicine.*'  f 

He  recommends  the  following  prescription :  9- 
Chloric  ether,  tincture  of  sesqui-chloride  of  iron,  and 
glycerine,  of  each  forty  drops  ;  give  in  a  wine-glass  of 
sweetened  water  every  four  hours.  De  Morgan  $  speaks 
favorably  of  it.  Billroth  does  not  mention  it,  while 
Parkes  and  the  French  and  German  authorities  have 
nothing  to  say  in  its  praise. 

One  of  the  most  cleanly  and  soothing  applications  to 
the  inflamed  skin  is  a  dry  absorbent  jiowder,  such  as 
parched  flour,  rice  flour,  starch,  or  toilet  powder.  K  a 
lotion  is  preferred,  that  of  lead-water  and  laudanum  is 
sanctioned  by  the  widest  use.  Goulard's  cerate  and  vase- 
line are  the  best  greasy  applications  ;  the  latt4?r  I  have 
found  in  some  cases  to  relieve  the  smarting  and  burning 
pain  of  the  inflamed  skin.  Cotton-wool  has  the  advan- 
tage of  preserving  an  even  temperature.  Sir  James 
Paget  found  collodion  in  his  own  case  effectual  in  re- 
lieving itching  and  smarting,  from  which  he  suffered 
greatly. 

After  a  few  days  (or,  during  an  epidemic  or  when 
typhus  fever  is  prevalent,  fi-om  the  beginning  of  the 

•"Edinburgh  Monthly  Journal  of  Medical  Sciences,"  June,  1851. 
t  London,  IbOO,  t  Holmes's  "  System  of  Surgery." 
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case)  alcohol  mternally  in  some  form  will  be  probably 
advantageous.  The  indication  for  its  use  is  the  recogni- 
tion in  the  heart's  action  of  a  tendency  to  failnre  of 
force  which  is  not  a  usual  feature  of  erysipelas. 

During  the  typhus  epidemic  of  1847,  when  I  was  on 
active  duty  in  the  adjoining  liospital,  erysipelas,  which 
was  very  prevalent  during  the  latter  months  of  winter, 
tended  to  terminate  fatally  by  asthenia  toward  the  end 
of  the  first  week.  It  was  found  necessary  to  give  stimu- 
lants early  and  freelj',  and  this  course  was  followed  by 
the  best  results. 

Later  in  the  disease  there  is  a  tendency  to  death  by 
the  brain,  with  delirium  and  coma.  These  S)Tni)toms 
are  most  commouly  due  directly  to  the  circulation  of 
poisoned  blood  in  the  capillaries  of  the  lirain,  or  to  lack 
of  an  adequate  supply  nf  pure  blood.  They  are  un- 
doubtedly aggravated  by  the  cerebral  congestion  which 
results  from  ])ressure  through  swelling  of  the  glands 
and  tissues  of  the  neck  upon  the  great  veins  emerging 
from  the  base  of  the  cranium,  or  from  embolic  plugging 
by  leucocytes,  as  found  by  Bastian  in  a  fatal  ca.se. 

Brain  si/mptonu  in  erysipelan  do  not  necessarily 
indicate  meningitis  from  extension  of  infammation 
front  without,  as  is  jmpularlp  siipposed.  Nor  do  they 
call  for  hleedinfj,  leeching^  shaving  of  the  head,  and 
blisters.  The  diagnosis  of  meningitis  in  erysipelas 
is  obscure;  if  present,  it  is  due  to  blood-poison  rather 
than  to  ej;tension  of  local  inJUtmmation  from,  the  out- 
side to  the  inside  of  the  cranium  ;  and  it  is  almost  in- 
evitahly  mortal.  This  being  the  case,  the  occurrence  of 
head  symptoms  does  not  contraindicate  the  persistent 
administration  of  iron  and  mUk-piinch  when  they  seem 
to  agree. 

On  the  whole,  with  good  surroundings  hygienically, 
good  nursing,  judicious  feeding,  and,  if  the  pulse  flags, 
a  moderate  amount  of  stimulus,  you  will  probably  pull 
your  patients  through  in  ninety-live  cases  out  of  a  hun- 
dred of  simple  cutaneous  erysipelas. 


CHAPTER  XIX. 

Fhli^tDonoua  erysipelas — Hnlignant  orysipelu — Epidomtc  crj-sipclas — Hospital 
gougreoe — Acute  phagedena — Glandcra. 

But  tliis  statement  is  not  true  of  phlegmonous 
eri/sipelas,  which  we  have  next  to  consider,  a  variety  of 
the  disease  in  which  the  connective  tissue  beneath  the 
skin  is  atfected,  as  well  as  the  skin  itself.  The  phleg- 
monous form  of  erysipelas  does  not  usually  extend 
beyond  the  subcutaneous  connective  tissue,  being  lim- 
ited by  the  deep  or  muscular  fascia  ;  l>ut  in  liad  cases  it 
may  extend  beneath  the  deep  fjiscia  among  the  muscles, 
and  involve  the  whole  thickness  of  the  limb,  ^^^len 
this  occurs,  the  deeper  lymphatic  vessels  which  accom- 
pany the  main  arteries  of  the  Ihiib  have  become  in- 
volved, so  that  complication  with  h/mphanffiii's  occurs 
also  in  this  variety  of  erysipelas. 

While  in  the  simple  or  cutaneous  form  of  the  disease 
we  found  suppuraticm  occurring  only  exceptionally,  as 
in  abscess  of  the  eyelids,  in  phleginonous  erysipelas  sup- 
puration is  the  rule ;  and  the  pus  foiTnatitm  manifests 
for  the  most  part  a  diffuse  or  spreading  character  with- 
out limitary  walls.  Tiie  French  speak  of  this  form  of 
inflammation  as  "diffused  pldf^gmon."  By  some  Eng- 
lish writers  it  is  called  sub-fascia!  inliammation. 

Phlegmonous  erysipelas  is,  therefore,  more  destruc- 
tive in  its  local  manifestations  than  the  simple  cuta- 
neous form  of  the  disease,  while  its  general  or  constitu- 
tional symptoms  are  equally  significant  of  a  poison  act- 
ing on  the  lilood. 

Phlegmonous  erysipelas  rarely  occurs  except  as  a 
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complication  of  some  traumatism  more  or  less  directly 
involving  the  subcntnnt^ous  connective  tissue.  Lacera- 
tion or  crushing  of  a  linger,  for  example,  is  a  commoa 
and  cliaracteristic  cause  of  phlegmonous  erysipelas  of  ^ 
the  fore-arm  ;  and  tlie  consequences  which,  es|K'ciaIly  in 
hospital  practice,  so  often  occur  in  compound  fractui'^ 
of  the  leg,  in  wMch  the  deeper  planes  uf  connective  tis- 
sue of  tlie  limb  are  lacerated  and  exposed  to  the  air, 
are  only  too  familiar.  But  the  underlying  cause  of  this 
grave  form  of  disease,  which,  according  to  Dupuytren, 
"  counts  more  victims  than  any  other  form  of  localized 
inflammation,"  *  is  to  be  found  in  the  subtile  septic  agent 
by  which  the  blood  is  altered ;  for  wounds,  as  I  have 
said  already,  although  they  may  invite  erysijwlas,  pretty 
certainly  do  not  cause  it.  Robust  health  and  pure  air 
have  their  influence  in  warding  off  the  effect  of  tliis  poi- 
son, wliile  the  opposite  conditions  favor  it.  Amon^f] 
well-to-do  people  in  private  practice  it  is  comparatively 
rare  ;  in  the  surgical  wards  of  hospitals  it  is  common. 

The  earliest  symptom  of  phlegmonous  erysipelas  is 
local  pain,  followed  by  swelling ;  and  mth  these,  lisu- 
ally,  tenderness  of  contiguous  lynijihatic  glands ;  then 
a  chUl  occurs,  and  subsequently  surface  redness  at  the 
seat  of  pain.  Antecedent  general  maJaise,  a  recent 
wound,  or  some  festering  sore  in  which  repair  has  been 
delayed  or  interrupted,  are  generally  features  of  the 
case.  The  chill  is  almost  always  well-marked,  and  it  is 
liable  to  be  repeated  later,  when  pus  is  about  to  form  in 
the  connective  tissue.  The  fever,  atthtiugh  of  the  con- 
tinued tj^pe,  is  liable  to  be  mistaken  for  intennittent, 
thi'ough  recurrence  of  chills.  It  is  marked  by  high 
temperature,  hot  skin,  thirst,  restlessness,  and  a  pnlse 
both  quick  and  frequent ;  and  hiter,  in  grave  cases,  by 
low-muttering  deliiluni  and  jtartial  insensibility.  It  is 
accompanied  at  first  by  nausea  and  loathing  of  food, 
suspended  functions  of  stomach  and  bowels,  and  a 
tongue  covered  by  a  moist,  yellow,  adhesive  coating — 
♦  "LefODs  orales,"  t.  iv,  p.  446. 
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very  commonly  with  a  black  stripe  down  ita  center,  and 
a  decided  tendency  to  dryness  as  the  disease  advances. 
The  local  redness  of  the  skin  is  less  bright,  and  its  mar- 
gins are  not  so  distinctly  raised  as  in  simple  erysipelas. 
The  pain  is  an  exquisitely  keen  soreness,  accompanied 
by  tension  and  throbbing,  but  often  the  patient's  sensi- 
bilities are  dulled  by  stupor.  At  first  the  surface  red- 
ness will  disappear  under  the  pi-essnre  of  the  finger, 
which  leaves  a  temporary  depression,  or  pit,  indicating 
the  presence  of  subcutaneous  oedema  ;  but  after  a  few 
days  there  is  a  degree  of  bra^vny  hai-dness  developed, 
which  prevents  pitting,  and  the  swelling  becomes  gen- 
eral and  very  considerable,  so  that  if  a  limb  is  the  seat 
of  the  disease  it  is  often  doubled  in  size. 

The  symptoms,  both  general  and  local,  go  on  steadily 
increasing  for  five  or  six  days,  at  which  period  there  is 
an  apparent  arrest  in  their  progress,  and  the  practi- 
tioner of  limited  experience  may  delude  himself  with 
the  idea  that  the  inflammation  has  reached  its  height 
and  that  resolution  is  about  to  take  place.  This  an- 
ticipation will  prove  delusive.  Resoluti(m  in  jildeg- 
monous  erysipelas  is  a  rare  occun-ence.  The  lull  in  the 
symptoms  really  means  that  pus  has  formed  beneath  the 
skin.  It  means  more  than  this — namely  :  that  more  or 
less  connective  tissue  under  the  skin  at  the  affected  part 
7ias  died.  Tlie  pus  effused  m\jo  the  substance  of  (his 
dead  connective  tissue — which  is  visilde  to  the  naked 
eye  when  it  is  cut  into  and  exposed — if  its  i)resence  has 
any  significance,  means  an  effort  at  elimination  of  the 
tissue  which  has  died.  As  stated  recently  by  Comil 
and  Ranvier,  the  French  pathologists,*  "  the  inflamma- 
tory symptoms  in  diffused  phlegmon  are  so  intense  that 
great  masses  of  connective  tissue,  unable  to  bear  the 
usual  process  of  disintegration,  are  stricken  at  once  vdth 
death,  and  forthwith  act  as  foreign  bodies  upon  the  sur- 
rounding parts.  To  speak  accurately,  according  to 
these  pathologists,  diffuse  phlegmon  is  a  true  necrosis 

*  "  Iliatological  Pathology,"  Philadelphia,  1880,  p.  451. 
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of  the  connectite  tissue,  and  offers  a  ffreat  anxilogy 
with  suppurative  osteo-mi/elitis.  Accordinj^ly,  wh*>n  the 
parts  are  examined,  sloughy  masses  of  tissue  ai-e  foui 
surrounded  by,  and  macerated  in,  pus," 

Now,  therefore,  if,  in  a  case  of  phlegmonous  erV' 
sipelas,  toward  the  fifth  or  sixth  day  the  temperature 
should  fall,  the  local  symptoms  appear  less  urgent,  and 
the  pulse  diminish  in  tension  and  frequency,  these  phe- 
nomena are  to  be  ijiterpreted,  not  as  evidence  that  the 
disease  is  subsiding,  but  rather  as  significant  of  a  recoil 
— so  to  speak — of  the  vital  force  in  face  of  a  catastrojiUe, 
viz. :  the  death  of  a  noticealile  amount  of  tissue,  and  the 
consequent  necessity  for  an  effort  at  its  elimination  and 
subsequent  repair.  This  can  only  begin  when  the  stress 
of  the  disease  has  abated,  and  when  the  tendency  to 
death  of  connective  tissue  has  ceased.  Then  the  sup- 
purating cavity  forms  for  itself  limitary  walls,  and  be- 
haves like  an  ordinary  abscess. 

About  this  time  also  the  general  aspect  and  condi- 
tion of  the  patient  is  suggestive  of  necessity  for  snjv 
porting  treatment,  perhaps  of  an  increase  of  stimulus ; 
the  bl<M)d,  impoveri,shed  by  the  poi-son,  requires  renevraL 

Locally,  the  hardness  and  tension  of  the  swelling  is 
replaced  by  a  sensation  of  uncertain  softness,  more  per- 
ceptible at  some  points  than  others,  and  producing  a 
general  feeling  of  '*bogginess."  The  stretching,  or  ab- 
solute rupture,  of  the  vessels  by  which  the  integumfut 
receives  its  blood-supply  is  followed  sooner  or  later  by 
the  appeanince  of  altered  patches  upon  its  surface,  at 
first  livid  in  color  and  tlien  black  and  gangrenons. 
Through  the  breach  thus  effected  l)y  gjingrene  and  sub- 
sequent ulceration  an  aveniie  of  escape  is  opened  to  the 
pus  and  dead  material  beneath.  But  this  i^roces.s.  al- 
though in  reality  conservative  and  tending  to  eventual 
repair,  is  slow,  painful,  wasteful  of  tissue,  and  accom- 
plished with  great  effort  by  the  weakened  organism. 
Here  the  art  of  surgery  may  intervene  to  aid  nature  with 
great  advantage  to  the  patient.    In  fact,  the  experienced 
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already  recognizing  ttie  impending  necessity, 
tctill  hace  employed  the  knife  to  make  free  openings  in 
the  skin  as  soon  as  the  sensation  of  "  bogginess  "  Jias 
announred  the  formation  of  pus  ;  he  will  not  have 
waited  for  fluctuation.  By  this  timely  aid,  gangrene 
and  iilceration  of  the  integument  will  have  been  averted, 
and  the  great  constitutiomil  irritation  that  accompanies 
the  process,  and  much  loss  of  tissue,  will  have  been 
saved. 

The  appearances  presented  by  the  cut  surfaces,  which 
should  embrace  not  only  the  skin  but  the  distended  tis- 
sue beneath  it,  show  clearly  the  morbid  changes  which 
have  taken  place.  Instead  of  a  soft,  extensible  web — the 
ordinary  aspect  presented  by  healthy  connective  tissue — 
the  edges  of  the  incision  disclose  a  yellowish-white,  soft- 
solid  substance  somewhat  resembling  raw,  fat  pork, 
with  minute  yellower  spots  of  fat,  and  perhaps  also  of 
pus,  in  its  meshes.  There  is  little  bleeding  from  the 
substance  of  this  solidihed  connective  tissue,  for  it  is 
mostly,  if  not  all,  quite  dead.  But  from  the  dilated 
blood-vessels  of  the  skin  divided  by  the  incision  there 
is  a  free  gush  of  blood,  which,  however,  is  only  momen- 
tary. The  edges  of  the  incision  retract  and  gape  mark- 
edly, and  the  neighboring  skin  is  thrown  into  wTinkles, 
showing  the  very  considerable  degree  of  tension  to 
which  it  has  been  subjected. 

Through  the  oi:)enings  thus  accomplished,  whether 
by  the  timely  aid  of  the  surgeon  or  by  the  more  tardy 
destnictive  efforts  of  nature,  a  sanious,  oily,  ill -formed 
pns  escapes,  whicli  floats  out  at  fii-st  smaller  particles 
of  dead  tissue,  and  later,  in  bad  cases,  helps  to  eliminate 
great  ma-sses  of  sloughy  connective  and  adipose  sub- 
stance which  resemble  wads  of  wet  tow.  If  incisions 
have  been  made  judiciously  as  to  location,  and  suffi- 
ciently large  and  numerous,  they  will  suffice  to  give 
exit  to  the  dead  material ;  if  not,  the  openings  will  en- 
large spontaneously  by  further  sloughing  of  the  skin. 
Through  these,  after  a  time,  the  walls  of  the  cavity  with- 
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in  will  become  visible,  and,  if  the  case  is  progressing 
favonil)ly,  they  will  be  seen  to  be  clothed  with  granula- 
tions. Little  bands  may  be  noticed  by  which  the  skin 
is  still  attached  to  the  parts  beneath ;  these  consist  of 
blood-vessels  which  have  escaped  death  through  excep- 
tional power  of  resistance,  and  they  should  be  carefully 
respected. 

Thus  it  is  evident,  I  trust,  that  in  this  form  of  ery- 
sipelas the  skin  is  in  danger  of  destruction  by  gangrene 
and  ulceration,  not  through  intensity  of  inflammation — 
the  usual  explanation— but  because  Its  nutritive  sup- 
plies have  been  cut  off  tlirongh  fatal  lesion  of  the  un- 
derlying connective  tissue  ;  and  it  is  also  apparent  why 
early  and  free  incisions  are  successful  in  averting  this 
danger. 

The  sloughy  masses  thrown  off  in  phlegmonous  ery- 
sipelas, when  examined  under  the  microscope,  show  por- 
tions of  white  fibrous  tissue  in  a  state  of  partial  solu- 
tion, yellow  elastic  tlireads  nnchang(?d,  pus  corpus<:les 
in  various  phases,  oil  globules  and  fatty  particles  min- 
gled ^vith  detritus,  mainly  of  blood-vessels  and  blcMKl. , 

The  cause  of  death  of  connective  tissue  in  phleg^ 
monous  erysipelas  is  the  same  as  that  which,  in  the 
simple  cutaneous  form  of  the  disease,  produces  the  in- 
tense inflammation  of  the  skin — namely,  a  poiscmous 
influence  acting  upon  it  through  the  lymjihatics  and  the 
blood.  There  is  this  great  difference,  however,  in  the 
eflfect  of  this  poison  upon  the  skin  and  upon  the  connect- 
ive tissue,  that  while  the  external  integument,  through 
its  greater  vascular  resources  and  higher  organization, 
is  able  to  throw  off  the  poison  and  return,  usually  with 
promptness,  to  the  condition  of  health,  the  connective 
tissue  beneath  the  skin,  when  it  bears  the  full  force  of 
the  poison,  tends  to  die  outright  and  at  once. 

Recovery  after  phlegmonous  erysipelas  is  slow  and 
imperfect.  There  is  necessity  for  genesis  of  new  con- 
nective tissue  and  new  blood-vessels,  not  only  to  com- 
plete the  numerous  cicatrices  of  the  skin,  but  to  replace 
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the  snbcutaneous  tissues  which  have  been  destroyed. 
For  the  perfect  development  of  these  tissues,  out  of  the 
jelly-like  ma.ss  of  embryonic  or  granulation  substance 
left  after  external  healing  is  to  all  appearance  com- 
pleted, a  long  time  is  required.  Hence,  especially  when 
the  whole  thickness  of  a  limb  has  been  invaded  and  its 
inter- muscular  septa  destroyed,  its  muscles  and  tendons 
are  more  or  less  completely  glued  together  in  a  solid 
mass,  so  that  a  fore-arm  thus  spoiled  is  for  a  long  time 
little  better  as  regards  its  function  "  than  the  flipper  of 
a  sea-turtle  " ;  and  many  weeks  must  elapse  before  the 
complete  development  of  the  newly  formed  connective 
tissue  will  restore  flexibility  and  suppleness  to  integu- 
ment, or  permit  the  numerous  muscles  of  this  segment 
of  the  limb  to  move  upon  each  other  so  as  to  confer 
mobility  again  uj^ou  the  fingers.  Even  the  muscular 
tissue  itself  may  have  suffered  through  interrupted 
nutrition  in  consequence  of  destniction  of  the  parenchy- 
matous web  of  connective  tissue  in  which  it  is  imbed- 
ded. In  this  case  recovery  of  the  function  of  a  limb  is 
next  to  hopeless,  especially  if  its  joints  are  also  stif- 
fened. Finally,  an  articulation  may  be  involved  in 
suppuration ;  or,  as  happens  not  infrequently,  the 
amount  of  general  damage  sustained  by  a  limb  is  so 
extensive  that  even  external  cicatrization  can  not  be 
accomplished;  or  destruction  of  tissue  has  spread  so 
widely  that  the  amount  of  consequent  suppuration 
threatens  life.  Under  these  circumstances,  amputa- 
tion, when  feasible,  becomes  a  nece.ssity. 

In  addition  to  what  has  been  already  said  concern- 
ing the  treatment  of  the  disease  in  its  simpler  form,  it 
remains  for  me,  in  connection  with  the  special  measures 
required  by  phlegmonous  erysipelas,  to  urge  ujwn  you 
the  importance  of  the  early  and  free  use  of  the  knife. 

Suppuration  is  to  be  watched  for  and  detected  as 
early  as  j>ossible  by  palpation  in  the  localities  where  it 
ia  most  likely  to  occur.  When  fluctuation,  or  even  an 
unusual  degree  of  tension,  or  the  peculiar  condition 
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oaUed  hogginess,  is  detected,  incision  should  be  made 
without  delay — for  destruction  of  tissue  by  gangrene 
is  imminent,  and  it  can  only  be  an-ested  by  this  rem- 
edy. 

You  are  to  remember  that  tlie  necessity  for  incision 
is  not  an  excei»tionaI  complication  here,  as  in  the  simple 
variety  of  the  disease,  but  that  it  is  the  i"egular  remedy 
required  in  all  cases.  It  is  the  only  means  we  have  at 
our  command  to  save  the  patient  from  indefinite  exten- 
sion of  the  disease  subcutaueously,  and  from  consequent 
sloughing  of  the  integument.  By  resorting  to  it  we  are 
anticipating  the  sloughing  of  the  integument,  which  is 
nature's  resource.  Kemember,  also,  that  the  use  of  the 
knife  is  almost  always  deferred  too  long  by  the  private 
practitioner  to  secure  its  full  benelit.  By  the  experi- 
enced hosi)ital  surgeon  it  is  employed  pr^^mptly,  gener- 
ously, and  in  full  confidence  of  the  benefit  to  be  derived 
from  it. 

The  best  form  of  incision  is  that  which  traverses  the 
whole  thickness  of  the  skin  and  is  from  one  to  two 
inches  in  length,  and  the  incisions  should  be  as  numer- 
ous aa  the  extent  of  the  tension  justifies — taking  the 
benefit  of  any  doubt  in  favor  of  an  additional  incision. 
//  is  a  common  error  to  7ua7ie  them  too  small  and  not 
deep  enotigh.  The  tliickness  of  the  subcutaneous  layer 
of  tissue  is  enormoiisly  increa-sed. 

To  save  blood,  have  little  compresses  or  wads  of  lint 
or  sponge  ready  to  be  applied  promptly  and  finnly  to 
each  cut  aa  it  is  made,  to  control  tlie  first  gush,  which 
may  be  free,  but  with  this  i^recauTion  it  ceases  at  once. 
Any  number  of  incisions  can  be  thus  effected  in  rapid 
succession  within  a  few  inches  of  each  other  by  the  aid 
of  dexterous  assistants,  so  that,  with  entire  safety,  the 
tension  of  the  part  and  the  x^ro^ress  of  the  disease 
may  be  i-elieved  at  once,  with  an  insignificant  loss  of 
blood. 

After  incision,  the  part  may  be  enveloped  in  cotton, 
and  moderate,  equable  pressure  is  admissible.    The  next 
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day  it  may  be  soaked  in  the  local  warm  bath,  and  after- 
waid  dressed  either  with  yeast  poultices  or  dry  dress- 
ing, according  as  the  niorliid  process  has  been  arrested 
or  not.  If  indicated,  further  incisions  should  not  be 
spared.  When  the  slouglis  have  come  away  and  granu- 
hitions  are  visible,  dry  dressing  with  gentle  pressure  is 
required. 

ifeanwhile,  generous  diet,  with  quinine  and  iron,  is 
usually  advisable ;  and  it  is  very  desirable  to  get  the 
patient  oxit  into  the  sunshine  and  fresh  air  at  the  earliest 
possible  moment. 

Now,  I  can  not  complete  an  outline  of  the  subject  of 
erysij^elas,  and  leave  upon  your  minds  the  impression 
I  desire  to  leave  as  to  the  nature  of  this  disease,  with- 
out 8i)eaking  of  another  of  its  varieties,  which  has  been 
called  maUgnant  erysipelas.  In  this  form  the  poison- 
ous nature  of  the  disease  is  manifested  in  its  greatest 
intensity,  and  with  sjinptoms  which  justify  the  ap|^l- 
lation  of  malignancy.  It  occurs  when  erysipelas  is 
prevalent  in  an  endemic  form,  and  in  localities  of  an 
unhealthy  character  where  sanitary  and  jireventive 
measures  have  been  neglected,  and  its  mortality  is  pro- 
portionally great. 

The  features  of  malignant  erysipelas  recall  vividly 
tliose  which  I  have  recounted  as  characterizing  the 
gravest  forms  of  dissecting  wound  poisoning  and  the 
^efZeota  of  serpent  venom.  Certain  phases  of  this  dis- 
ease wCTe  ably  described  by  Duncan,  of  Edinburgh,  in 
1817,  under  the  name  of  "diffused  inflammation  of  the 
cellular  tissue"  (meaning  by  this  term  what  we  now 
call  "connective  tissue").* 

It  Is  also  set  forth  in  some  of  its  aspects  in  the  clas- 
sical ca-ses  of  death  from  dissection  wounds  reported  by 
Codes,  of  Dublin,  of  Professor  Dease  and  Mi'.  Shecke- 
tion,  the  anatomists.f 

In  an  interesting  report  of  cases  by  an  English  army 

•  "  EJ.  Med.  Chinirjf.  Trftns." 

t  "  Dublin  Ilospitul  Reports,''  voL  Hi,  p.  208. 
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surgeon  I  find  the  following  circumstantial  record  in 
which  the  disease  is  described  with  evident  fidelity.* 

It  occurred  in  a  spontaneous  outbreak  of  erysipelas 
which  took  place  in  an  old  barrack  occupied  by  a  por- 
tion of  a  British  regiment  in  Glasgow,  Scotland,  in  ihe 
months  of  March  and  April,  1837  : 

Private  Wilson,  a  healthy  man  of  thirty-nine,  had 
been  engaged,  as  hospital  orderly,  in  nursing  and  ap- 
plying fomentations  to  a  case  of  oi-dinary  erysipelas 
of  the  face  which  tenninated  fatally  two  days  before. 
His  first  symptom  was  a  sore  finger,  originating  from  a 
barely  recognize<l  puncture  near  the  nail,  which  became 
excessively  jMunf  ul,  and  gave  rise  to  rigors  and  feverish- 
ness  during  the  night  which  followed.  On  the  next  day 
there  was  local  pain,  great  anxiety,  distress,  and  rest- 
lessness, with  hurried  respii-ation  and  i>ain  in  the  axilla 
and  side  of  the  chest ;  the  pulse  was  80  and  soft,  and 
the  tongue  furred,  expanded,  and  moist.  On  the  third 
day  there  were  small  blood -blisters  on  the  finger,  the 
back  of  the  hand  was  slightly  swollen,  a  few  lymphatics 
were  seen  running  along  the  ulnar  side  of  the  fore-arm 
toward  the  elbow,  and  on  the  arm  there  were  some  un- 
connected patches  of  redness.  There  was  great  tender- 
ness in  the  axilla,  with  deep  redness  of  the  integumenta 
extending  along  beneath  the  clavicle  to  the  median  line ; 
the  i^ectoral  muscle  wa<i  slightly  swollen  ;  there  waa  in- 
creased anxiety  and  oppression  and  slight  cough  ;  pnlse 
84,  full  and  soft.  Deep  incisions  were  made  in  the  finger, 
barely  a  drop  of  pus  escaped,  and  but  slight  relief  fol- 
lowed. On  the  fourth  day  there  was  more  swelling 
about  the  pectoral  muscle  and  increase  of  jiain ;  pulse 
100,  easily  compressible ;  bowels  costive,  tongue  loaded. 
There  was  a  restless  night,  and  on  the  fifth  day  redness 


•  "  Rcfiort  of  Consecatire  Cases  of  Tranmatic  Erjsiiioliu  and  of  Dlf- 
fOM  Infliuanintioii  of  the  CuUular  Tissao,  the  Latter  from  the  AbaorpUoo 
ooeurring  in  tho  Iloapital  Practice  of  the  TOtli  Regiincnt  at  Glugow," 
rto.  Bj  I).  MncLiu-blon,  M.  D.,  AmU  Sorg.,  etc.,  "  £d.  Med.  uA  Surg. 
Jour.,"  1837,  vol.  ii,  p.  3B2. 


of  skin  had  extended  and  now  occupied  the  greater 
part  of  the  right  side  of  the  chest,  with  more  swelling 
and  tenderness  of  the  pectoral  muscle ;  more  lymphat- 
ics were  seen  on  the  hand  and  fon?-arm,  while  the  arm 
remained  almost  free  from  pain  or  redness.  The  symp- 
toms steadily  grew  worse,  with  greater  anxiety  and  dis- 
tress and  fits  of  profuse  sweating,  and  the  puLse  rose 
to  120.  There  was  no  discharge  from  the  finger,  and 
nothing  like  fluctuation  could  be  detected  anywhere. 
Finally  there  was  acute  pain  in  the  chest  and  abdomen, 
the  pulse  fell  to  1(X),  he  began  sinking,  and  expired  on 
the  seventh  day.  I  have  detailed  this  case  as  nearly 
as  possible  in  the  words  of  tl»e  narrator,  omitting  every- 
thing relating  to  treatment.  This  consisted  mainly  in 
purgjitives  and  mercury  carried  to  salivation,  after  the 
fashion  of  the  day  in  intlammatory  diseases.  As  the 
repoiter  ingenuously  remarks,  "the  treatment  seems  to 
have  done  harm  rather  than  good.'' 

The  body  was  examined  tweoty-four  hours  after 
death.  Tlie  sheath  of  the  flexor  tendon  of  the  finger 
was  here  and  there  infiltrated  with  purulent  matter. 
From  this  to  the  axilla  and  the  insertion  of  the  greater 
pectoralis  muscle  there  was  no  trace  of  disease.  The 
"cellular  tissue"  in  the  axilla  and  on  the  side  of  the 
chest  was  red  and  infected.  A  section  of  the  i)ecto- 
ralis  muscles  showed  the  inter-musculai*  "cellular  sub- 
stance "  disorganized,  softened,  and  infiltratetl  with  pus, 
as  was  also  the  ease  beneath  the  muscles.  There  were 
patches  of  gelatinous  softening  noticeable  in  the  inter- 
costal muscles ;  opposite  to  one  of  these  imtches  both 
layers  of  the  pleura  were  inflamed  and  covered  with 
exudation. 

Another  soldier,  aged  forty-three,  assisted  at  this 
post-mortem,  handling  the  body  and  washing  the 
sponges  during  the  dis.section.  He  had  no  wound  or 
abrasion  upon  his  hands.  On  the  evening  of  the  third 
day  afterward  he  h.Txl  a  shivering  fit,  and  the  next  day, 
when  ailmitted  to  the  hospital,  he  complained  of  acute 
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pain  in  the  right  axilla  and  sboulder,  with  tenderness 
on  pressure  over  the  trapezius  and  pectoral  muscles.  lie 
was  feverish,  with  a  puLse  of  80,  u  moist,  foul  tongnc 
a  pale  and  anxious  countenance,  and  he  was  strun^j 
impressed  with  the  idea  that  he  was  the  victim  of 
fatal  infection.  In  fact,  his  case  prf»gressetl  vet}'  mucl 
as  the  last,  and  he  died  on  the  ninth  day  with  nimila 
symptoms. 

Tlie  body  was  examined  forty -eight  hours  later,  anc 
no  evidences  of  local  disease  discovered  until  the  latii** 
simuS'dorsi  muscle  was  raised  from  its  attachments, 
when  the  connective  tissue  l>eneath  was  found  intillnitt 
with  thick  purulent  matter,  and  beneath  the  serntti 
Wfl.7«M«  quite  a  large  purulent  deposit.  On  divit 
the  ribs,  the  pletu-al  cavities  were  both  found  to  contaiaj 
a  large  amount  of  sero-purulent  fluid,  and  tlakes 
easily  detached  exudation  could  be  scraped  from  tlM 
free  surfaces  of  the  i)ericardium.  In  the  a1>domen  the 
intestines  were  found  agglutinated  by  a  thin  cobweb- 
like film  of  exudation. 

These  cases,  and  there  were  others  of  the  same  char- 
acter, show  the  quality  to  which  the  term  mnliffnitt/  is_ 
applicable.     If  the  thermometer  had  been  used,  a  higl 
tenii)erature  would  doubtless  have  l>een  foiuid,  and  the 
lungs,  spleen,  mu.scular  tissue,  and  blood  would  have^ 
shoTftTi  the  changes  we  now  recognize  as  the  results  pr 
duced  by  blood- poison  and  consequent  excessive 
sustained  high  tenii)eniture  of  the  body. 

Travei-a,  who  has  described  an  epidemic  of  this  form 
of  erysipelas,  estimates  the  j^roportion  of  recovei-ies  at] 
low  as  only  one  in  seven — a  mortality  of  eighty-six  per ' 
cent. 

Thus,  while  the  mortality  of  simple  cutaneous  ery- 
sipelas has  been  approximately  estimated  at  from  five 
to  eight  per  cent,  and  the  mortality  of  phlegmonous' 
erysipelas  at  twenty-seven  per  cent,  that  of  the  malig- 
njuit  form  of  the  disease  has  reached  the  enonnoag 
figure  of  eighty-six  i>er  cent. 
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The  outline  of  treatment  already  laid  down  for  sep- 
ticicmia  includes  aU  that  can  be  said  under  this  head 
concerning  malignant  erysipelas,  even  more  stress,  if 
possible,  being  laid  on  prerention  /  for  it  is,  beyond  a 
doubt — like  typhoid  fever  and  hospital  gangrene — one 
of  the  preventable  maladies.  In  fact,  the  improved 
sanitary  precautions  available,  and  more  or  less  in  force 
at  the  present  day,  have  certainly  rendered  this  form 
of  disease  less  frequent  than  formerly,  so  that  we  draw 
the  best  illustrations  of  it  from  the  records  of  the  past. 
Nevertheless,  we  have  the  seeds  of  the  disease  always 
around  us,  ready  to  germinate  in  a  congenial  soil ;  and, 
without  constant  watchfulness,  outbreaks  are  still  of 
possible  occurrence  in  hospitals,  asylums,  and  prisons. 

Not  to  leave  this  imiKirtant  subject  incomi)lete,  I 
must  remind  you  that  erysijjelas  has  also  made  its  ap- 
pearance occasionally  as  an  epidemic,  traversing  large 
sections  of  country  uninfluenced  by  climate  or  local 
conditions,  and  manifesting  novel  features  which  serve 
still  further  to  illustrate  the  nature  of  the  disease.  I 
have  been  able  to  find  no  satisfactory  records  of  epi- 
demics of  erysipelas  which  have  occurred  in  Europe,* 
although  the  fact  that  it  has  so  prevailed  is  referred 
to  by  all  writers  on  the  subject. f 

*  A  report  on  this  subject  to  tho  French  AoademT  of  Medicine, 
which  hod  oBerod  a  priw  for  the  best  essay  on  eiiidetnic  erysipelns, 
written  in  1866  by  the  BMron  11.  Larrer,  rn-ikes  it  evident  that  tlie  dis- 
tinction between  epid^miet  of  tlio  disease  and  its  occasional  cndemio 
oathreaks  waa  not  dearly  appreciated  by  tho  writers  of  the  esaays. 
The  question  of  infection,  which  at  that  recent  date  was  still  apparently 
unaetllcd  in  France,  seems  to  occupy  the  first  place  in  the  minds  of  all. 
Thus,  Baron  L  remarks  at  p.  18:  "La  contagion  de  I'tryMpt-le,  penirale- 
ment  adniise  en  Angletcrre,  mais  longternps  ni^  en  Franco,  compte 
aojoard'hai  parmis  noas  do  noinhrenx  partisans."  One  of  the  authors 
whom  he  is  review iniif  arrays  much  evidence  in  favor  of  contagion 
drawn  from  cas4<s  occurring  daring  the  endtmic  prevalence  of  erysipelas 
in  certain  localities,  which  both  the  writer  and  reviewer  speak  of  as 
*pidemie»  of  the  disease.  "Rapport  sur  lYTysipele  cpid^'iuique  la  k 
raoad6mie  imp6riale  de  m6docine,"  A2Q,  Novenibrc,  18(S6. 

t  The  peculiar  feature  of  epidemic  erysipelas  as  notiood  in  oar  oooB' 
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But  in  our  country,  in  the  years  1841,  '42,  and  '43^' 
there  was  an  undoubted  epidemic,  which  swept  exten- 
sively over  different  ]>artions  of  it  from  Kentucky  to, 
northern  New  England,  known  popularly  as  the  "blacl 
tongue"  and  "swelled  head,"  and  recognized  by  the 
profession  everywhere   as    erysipelas.*     The    disease 
seems  to  have  traveled  very  much  as  cholera  does ;  it 
was  recognized  as  contagious.    "  When  once  the  dis 
entered  a  family,  it  generally  passed  through  it."  Very  ^ 
young  cliildren  for  the  most  part  escaped  with  slight 
tenderness  and  swelling  of  the  IjTnphatic  glands  about 
the  throat,  the  aged   and  weak    being  affected  most 
severely,  and  with  high,  but  not  excessive,  mortality. 

The  outbreak  of  the  erysipelas  first  upon  the  ma- 
cous  membrane  of  the  mouth  and  throat  was  the  char* 
acterLstic  of  this  epidemic,  but  the  disease  occasionallj 
occurred  in  its  other  forms;  "diffuse  cellular  inflam- 
mation "  prevailed  coincidently,  and,  let  it  l>e  remarked,, 
so  also  did  puerperal  fever.     At  Lsmcaster,  N.  H.,  sev- 
eral cases  of  erysipelas,  says  Dr.  Hall,  occurred  early 
in  the  autumn  of  1841.     Among  these  was  that  of  Mr. 
H.,  residing  at  the  extreme  easterly  part  of  the  town- 
ship, and  secluded  from  the  inhabitants  around  him  by 
a  dense  body  of  forest  two  miles  in  extent.    He  waa, 
attacked  by  violent  and  deep-seated  pain  in  the  palm 
of  the  left  hand,  from  which  a  few  days  before  he  had 


Xxy  U  the  inrMion,  pritnariljr,  of  the  roncoas  mombranes,  aod,  br 

encc,  tlmt  of  the  tbront  oucl  nose,  as  though  a  poison  convoyed  by  U>*^ 

air  first  came  in  contact  witli  these  parte.     It«  mortalitj  waa  i 

At  abunt  twentj-firo  per  cent.     It  iraa  evidently  a  true  erjaipelM,  i 

presented  all  the  characterislip  Byraptoms  of  the  disease. 

*  "  Remarks  on  an  Epidemic  Erysi[>«las.  known  by  tlie  Popular  Na 
of  'Black  Tonpue,'  whicli  recently  prevailed  in   Ripley  oud  Deorborili 
Counties,  Indiana,''  by  George  Satton,  M.  D.,  of  Aurora,  Ind.     "  W«at> 
em  Lancet,"  November,  1648.    The  samo  epidemic  boa  been  deaorlbed 
by  Drs.  Charles  Hall  and  Geori;e  1.  Dexter,  in  the  "Am.  Jour,  of  Umj 
Hed.  Sclenoea";  by  Dr.  John  Bell,  of  Philadelphia,  in  the  Ani« 
e<iition  of  "ynnnelly  on  Erysipelas" ;  and  by  Dr.  J.  A.  Allen,  "] 
Med.  and  Sarg.  Jour.,'*  Nos.  2,  4,  and  7,  1844. 
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nibbed  a  piece  of  skin.  The  hand  and  wrist  were 
much  swollen,  and  a  deep  erythematous  blush  extended 
along  the  inside  of  the  fore-arm  to  the  elbow ;  the 
glands  in  the  axilla  were  also  tender  and  enlarged.  It 
was  regarded  aa  a  case  of  phlegmonous  erysipelas. 
After  the  lapse  of  a  few  days  the  whole  hand  and  fore- 
arm became  one  extensive  abscess,  and  was  opened  at 
several  points,  discharging  a  semi-putrid,  watery  sanies, 
very  offensive  to  the  smell. 

While  in  attendance  upon  this  case  the  physician 
was  called  to  a  Mrs.  C,  in  labor  with  her  first  child,  a 
fine,  healthy,  well-formed  woman.  The  labor  was  natu- 
ral, and  she  was  left  with  every  prospect  of  speedy 
convalescence.  She  was  confined  in  the  evening.  Ear- 
lier in  the  same  day  Mr.  H.  had  been  visited,  his  hand 
and  arm  dressed,  and  a  portion  of  dead  connective  tis- 
sue cut  away  which  was  protruding  from  a  lancet  open- 
ing. Mrs.  C.,  on  the  third  day  after  her  confinement, 
was  seized  with  all  the  symptoms  of  puerperal  peri- 
tonitis, and,  after  a  period  of  acute  suffering,  died  on 
the  eleventh  day  after  the  birth  of  her  child. 

During  the  prevalence  of  the  epidemic  in  other  lo- 
calities, puerperal  fever  is  mentioned  as  having  been 
nnusually  frequent  and  fataL 


Although  it  is  not  certain  that  you  will  ever  encoun- 
ter it,  ?t08pi(al  gangrene  is  a  disease  that  should  be 
mentioned  in  this  connection.  It  is  a  consequence  of 
over-crowding,  and  defective  hygiene,  and  has  disap- 
peared wherever  Listerism  has  been  systematically 
practiced.  This  circumstance,  its  well-known  infec- 
tious nature,  and  the  additional  fact  that  it  prevails 
endemically,  demonstrate  that  this  disease  is  caused  by 
a  poison,  and,  since  it  is  successfully  counteracted  by 
carbolic  acid,  by  an  organic  poison. 

More  than  twenty- five  years  ago  it  broke  out  at  the 
old  City  Hospital  in  Broadway  and  continued  all  win- 
ter, and,  being  in  active  service  at  the  time,  I  had 
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ample  opx)ortunity  to  stxidy  it.  It  also  prevailed,  under 
the  exigencies  of  the  service,  in  sevenil  military  hos- 
pitals during  our  late  war,  but  rarely  i)resented  the 
features  of  virulence  recorded  by  ^vriters  of  the  last 
generation. 

Hospital  gangrene  attacks  open  wounds  and  ulcers  ; 
its  invasion  is  marked  by  a  peculiar  burning  j^ain,  and 
coincidently  the  granulating  surface  is  converted  into 
a  grayish,  puljiy  slough,  which  tends  to  advance  slowly 
both  in  depth  and  on  the  surface.  It  is  certainly  con- 
veyed from  one  patient  to  another  by  sponges,  instru- 
ments, and  dressings,  as  vehicles  of  the  poison. 

The  remedy  which  I  foiind  most  reliable  in  arresting 
the  disease  was  pure  nitric  acid  applied  carefully  but 
liberally  enongli  to  saturate  the  slougy  surface,  includ- 
ing the  margins  of  the  wound.  This  application  effect- 
ually arrests  the  peculiar  pain,  as  well  as  the  j^rogress 
of  the  disease,  until  the  eschar  formed  i)y  it  has  separat- 
ed. If  the  tendency  to  slougli  has  been  permanently 
checked,  healthy  granulations  resume  their  growth ; 
on  the  other  hand,  if  the  disease  return — and  this  will 
pr(>bal)ly  happen  if  tlie  patient  has  not  been  isolated — 
its  recurrence  will  be  indicated  by  a  return  of  the  chai 
acteristic  burning  pain.  I  found  that  systematic  repe- 
tition of  the  caustic  greatly  economized  the  destruction 
of  tissue,  and,  with  isolation,  eflFectually  arrested  the 
disease. 

In  its  severer  forms  the  advance  of  the  gangrene  is 
more  rapid  ;  blood-vessels  of  size  may  be  invaded,  and 
life  seriously  endangered.  We  read  of  these  in  Ilen- 
nen's  experience  of  Wellington's  Peninsular  campaigns. 
Before  the  introduction  of  antiseptitts,  the  strong 
caustics  or  the  actual  cautery,  with  new  surroundings 
and  care  in  hygiene,  were  the  only  remedies. 

According  to  Kussbaum,  of  Munich,  hospital  gan- 
grene had  ])revailod  continuously  for  thi-ee  years  in  the 
wards  of  his  hospital,  interfering  greatly  with  the  suc- 
cess of  surgical  oi>erations,  most  cases  of  which  were 
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attacked  by  it ;  bnt,  as  soon  as  the  practice  of  Lister- 
ism  was  adopted  and  faithfully  carried  out,  the  disease 
ceased  tu  attack  wounds,  and  finally  disappeared, 

1  am  disposed  to  believe  that  hospital  gangiene  is 
a  preventable  disease,  and  will  ultimately  become  ex- 
tinct. 

Acute  phagedcpna,  which  occasionally  attacks  vene- 
real ulcers  in  hospital  practice,  presents  a  close  resem- 
blance to  hospital  gangrene.  It  is  characterized  by 
similar  burning  pain,  but  in  a  less  degree,  and  is  amena- 
ble to  the  same  remedy ;  but  it  is  not  certainly  infec- 
tious. 

Glanders,  or  farcy,  a  contagious  disease  of  the 
horse,  dependent  upon  a  peculiar  virus  or  poison,  is 
certainly  id-so  communicable  to  man.  The  discharge 
from  the  nosti-ils  of  a  diseased  horse  brought  in  contact 
with  an  abraded  surface  or  a  mucous  membrane  will 
communicate  the  disease.  It  takes  the  form  of  alow 
mali^ant  fever  ^vith  nasal  discharge  and  pustules  of 
the  face,  and  is  generally  fatal.  Tliese  were  the  promi- 
nent features  of  a  case  I  saw  in  Charity  Hospital,  on 
the  Island,  in  1875.  Its  treatment  is  entirely  prevent- 
ive, for  there  is  no  known  remedy. 


CELiPTER  XX. 

Ilvdrophobia. 

There  is  another  animal  virus  of  pecnliar  and  fatal 
jwwer,  which  originates  in  the  dog  and  in  animals  of 
the  dog  kind,  causing  the  disease  known  as  canitu 
tnadnesSy  or  rabies.  Although  never  originating  el 
where  than  in  the  dog  and  his  congeners,  the  wolf,  foa 
and  jackal,  the  vLnis  of  rabies  is  capable,  unfortunal 
ly,  of  being  communicated  to  all  warm-blooded  ani- 
mals. 

Tlie  vims  of  mbies  is  generated  especially  in  the 
secretions  of  the  mouth  and  throat,  and  is  almost  in- 
variably transmitted  by  the  saliva  of  the  rabid  animal ; 
but  the  blood  and  the  secretions  of  an  affected  animal, 
its  flesh  and  viscera,  even  the  cooked  flesh  of  a  rabid 
ox,  when  eat^n,  would  seem  to  be  capable  of  conveying 
the  disease.  A  pupil  at  the  veterinary  school  of  Co- 
penhagen inoculated  himself  with  the  virus  by  cutting 
his  finger  slightly  while  examining  the  body  of  a  dog 
that  had  died — mad — on  the  evening  before ;  the  stri- 
dent died  of  hydrophobia  in  six  weeks.  (Ilertwig, 
"  Jahrsbuch,"  1859,  p.  CO.) 

The  name  hydrophobia  is  applied  to  the  dia 
which  develops  itself  in  man  after  inoculation  from 
rabid  dog,  because  a  jieculiar  dread  of  fluids  is  the 
most  characteristic  sjTnptom  of  this  disease  in  the  hu- 
man being.  This  symptom,  a  dread  of  fluids,  do€«  not 
exist  in  the  dog ;  it  is  wrong,  therefore,  to  apply  the 
name  of  hydrophobia  to  a  disease  that  originates  with 
and  belongs  especially  to  this  animal.    Hence,  in  (Ae 
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■  dog  we  speak  of  the  disease  as  rabies ;  in  man,  as 

'  hydropTiobia.  This  use  of  the  term  hydropbobin,  ai>- 
plied  to  the  dog  —  implying,  as  it  does,  a  dread  qf 
footer — has,  indeed,  proved  to  be  a  source  of  danger; 
for,  under  the  influence  of  this  erroneous  idea,  if  a  dog 
suspected  of  being  mad  is  offered  water  and  laps  it 
freely  and  frankly,  he  is  at  once  ac<iuitted  of  suspicion. 
But,  in  fact,  the  test  is  entirely  fallacious,  for  a  dog 
suffering  from  the  poison  of  rabies  will  take  water 
ravenously ;  and  this  very  dog  might  be  turned  loose, 
by  those  ignorant  of  this  peculiarity  of  the  disease,  to 

^  do  fatal  mischief. 

B  A  l>etter  test  for  the  presence  of  rabies  is  to  bring 
the  suspected  dog  into  contact  with  another  dog,  who, 
instead  of  going  through  the  usual  ceremonies  which 
attend  canine  introduction,  will  slink  away,  betrajang 
unmistakable  and  instinctive  fear,  even  though  he  be  a 
larger  and  fiercer  animal,  while  the  suspected  dog  will, 
almost  invariably,  manifest  fierce  excitement  and  a  de- 
sire to  attack  other  dogs  at  sight,  even  though  pre- 
viously quiet  and  entirely  under  the  control  of  his 

I       masters  voice  and  iiilluence. 

H        77iis  terrible  disease  is  invariably  fatal,  both  in 

^  the  dog  and  man;  there  is  no  aidhentic  instance  or 
record  of  recotery  from  genuine  hydrophobia.  We 
are  in  possession  of  no  remedies  which  offer  any  ra- 
tional chance  of  saving  the  life  of  a  human  being  at- 
tacked by  it.  As  it  never  originates  in  man,  but  comes 
to  us  by  inoculation  from  the  dog,  our  only  safety  lies 
in  recognizing  its  presence  in  the  dog  at  the  earliest 
possible  moment,  and  in  taking  measures  to  protect 
ourselc€S,  and  t7ie  warm-blooded  animals  in  our  ser- 
vice, from  the  great  danger  of  inocnlation.  Every 
peculiar  feature  of  the  disease,  therefore,  by  which  we 
may  be  enabled  to  recognize  it  early  in  the  dog  is  of 
the  greatest  value  to  us ;  and  it  is  manifestly  our  duty 
to  study  the  disease  in  the  dog  first  and  foremost,  since 
of  its  symptoms  in  man  we  require,  at  present,  no  more 
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knowledge  than  is  necessary  for  diagnosis ;  as  for  treat- 
ment we  are  powerless.  We  do  not  proceed  to  smother 
the  victim,  as  is  said  to  have  been  ordained  by  law  in 
some  conununities,  but  we  are  compelled  to  recognize 
that  its  rapid  and  fatal  termination  is  inexorably  sure. 

Now,  this  grave  error,  that  a  dog  who  will  lap  water 
or  milk  when  set  before  him  can  not  be  mad  is  very 
prevalent,  both  popularly  and  in  the  profession,  and 
no  doubt  many  a  life  has  been  sacrificed  because  a 
suspected  dog  has  undergone  this  supposed  test  fa  vera-' 
bly.  I  am  jiistitied,  therefore,  in  citing  the  opinion  of 
Fleming  on  this  point,  who  is  an  acknowledged  author- 
ity in  England,  having  been  employed  by  the  govern- 
ment as  an  expert.  He  says  that  "  the  many  hundreds 
of  rabid  dogs  seen  by  Blaine,  Youatt,  and  others,  did 
not  etince  any  tnarked,  aversion  to^ffuids.  On  the  con- 
trary, the  rabid  animal  is  generally  thirsty,  and  if 
water  be  offered  will  lap  it  up  with  avidity,  and,  at  the 
commencement  of  the  disease,  will  always  swallow  it. 
When,  at  a  later  periotl,  the  constriction  about  the 
throat,  which  is  symptomatic  of  the  malady,  renders 
swallowing  difficult,  the  animal  does  not  the  less  en- 
deavor to  diink,  and  the  lappings  are  as  frequent  and 
prolonged  as  deglutiti<)n  is  retaKled.  Even  then  we  see , 
the  suffering  creature  in  despair  plunge  its  entire  muz- 
zle into  the  vessel  and  gulp  at  the  water  as  if  deter- 
mined to  overcome  the  spasmodic  closure  of  the  throat 
by  forcing  dowTi  the  fluid.  Tantalus  could  not  experi- 
ence a  greater  torment  with  regard  to  water  than  does 
the  unlucky  dog."*  You  will  undei-stand,  therefore, 
why  I  say  that  it  is  unfortunate  that  the  name  hydro- 
l)hobia  has  been  applied  to  the  disease,  since  in  the 
dog  the  fear  of  water  does  not  exist. 

There  is  another  marked  difference  in  symptoms 
between  rabies  in  the  dog  and  hydrophobia  in  man : 
the  latter  is  characterized  by  excessive  sensibility  to 

Fleming,  "Rnltics  and  Hydrophobia,  their  History,  Natnre,"  etc, 
London,  187*2,  p.  141. 
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pain ;  the  slightest  touch  or  noise,  a  change  of  tempera- 
ture in  the  apartment,  the  sound  of  running  water,  the 
contact  even  of  a  cun-ent  of  air  as  produce<l  by  a  fan, 
or  even,  it  is  said,  the  reflection  of  bright  light  from  a 
looking-glass,  will  bring  on  spasm  attended  by  the 
most  acute  suffering.  Druitt  says  that  in  July,  1854, 
he  saw  a  case  of  a  middle-aged  woman  who  had  been 
bitten  in  the  foot  by  a  cat  in  the  month  of  April  pre- 
ceding. She  was  lying  in  bed  rational  and  tranquil, 
and  noJx)dy  could  have  seen  at  the  tii-st  glance  that  she 
ailed  much.  He  *'  took  her  hand  to  feel  her  pulse,  and, 
while  doing  so,  breathed  on  it  as  gently  as  possible. 
Instantly  the  poor  woman  started  up  in  bed,  choking 
with  spasm  in  the  throat.  This  was  sufficient  for  diag- 
nosis." It  was  certainly  a  more  gentle  and  merciful 
proceeding  than  offering  the  patient  a  glass  of  water, 
which  is  the  usual  mode  of  bringing  out  the  pathogno- 
monic symptom. 

The  rabid  dog,  on  the  contrary,  is  almost  insensi- 
ble to  pain ;  he  will  dash  himself  against  the  bars  of 
his  kennel,  tear  them  when  his  mouth  is  lacerated  and 
bleeding — even  when  his  jaw  is  broken — and  he  has  l)een 
known  to  seize  a  red-hot  poker  in  his  mouth  and  hold 
on  to  it^  apparently  unconscious  of  suffering. 

Thus,  while  the  virus,  and  the  disea,se  to  which  it 
gives  rise,  are  the  same,  it  is,  nevertheless,  liable  to  be 
attended  by  very  different  manifestations  when  com- 
municated to  other  animals,  according  to  their  race  and 
habits. 

There  are  .so  many  exaggerated  stories  current  con- 
cerning tins  terrible  disease,  which  seems  to  have  been 
known  as  far  back  aa  the  history  of  our  race  extends, 
that  it  beho<Jves  us,  as  men  of  science^  to  inform  our. 
selves  accurately  concerning  it.  My  time  will  permit 
me  to  do  little  more  than  to  lay  before  you  the  symp- 
toms by  which  it  may  be  recognized  in  the  dog,  and  in 
man ;  and  then  I  must  refer  you  to  your  text-books, 
and»  still  better,  to  two  excellent  monographs — one  by 
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Fleming,  wliich  I  have  quoted,  the  other  by  Bouley, 
who  is  at  the  head  of  veterinary  science  in  Fnmce.  The 
latter  nK)nogra])h,  Avhich  contains  the  results  of  exten- 
sive investigations  made  by  the  French  Government, 
has  been  translated  by  one  of  our  best  veterinary  sur- 
geons, Dr.  Liautard,  of  this  city.  Professor  Dalton 
also  has  an  excellent  article  on  the  subject  in  "Apple- 
tons'  Cyclopppdia.-' 

To  counteract  the  dread  always  inspired  in  the  popu- 
lar mind  by  the  idea  of  hydrophobia,  it  is  well  to  keep  in 
tiew  the  fact  of  the  exrtreme  infrequency  of  the  difiease. 
In  the  Department  of  the  Seine,  in  France,  which  in- 
cludes Palis,  with  an  average  population  of  over  a  mill- 
ion, duriuj^  forty  years  there  were  ninety-four  cases  of 
hydrophf)bia,  or  a  little  more  than  two  and  a  third  per 
million.  In  New  York,  with  about  the  same  population, 
in  the  six  years  from  1866  to  1871,  inclusive,  there  were 
twenty-two  cases,  or  an  average  of  three  and  two  thirda. 
(Dalton,  ut  supra.) 

The  early  symptoms  of  madness  in  the  dog  are  very 
significant,  and  should  he  known  by  every  one^  for 
upon  securing  their  pmmpt  recognition,  more  than 
upon  dog  laws,  or  muzzles,  or  medical  skill,  depends  dot 
ability  to  protect  jmd  save  human  life.  Distrust,  says 
Bouley,  a  d«ig  ^^'hen  it  crtmmences  to  l>e  unwell ;  every 
sick  dog  should,  as  a  nile,  be  suspected,  tied  np,  and 
watched.  More  particularly  distrust  a  dog  when  the 
animal  becomes  dull,  m«irose,  mopes,  and  seeks  for  soli- 
tude ;  when  he  appears  not  to  know  where  to  rest ; 
when  he  is  always  on  the  move,  prowling,  snapping  at 
the  air,  and  suddenly  barking  at  nothing,  when  there  is 
no  cause  for  excitement.  Beware  of  the  dog  that  seeks 
and  scrapes  incessantly,  and  exhibits  aggressive  move- 
ments against  phantoms  ;  and,  finally,  l>eware,  above  all, 
of  the  dog  which  baa  become  too  fond  of  you  and  is 
continually  endeavoring  to  lick  the  hands  or  face. 

TliH  duration  of  the  disease  in  the  dog  never  exceeds 
ten  days,  and  in  the  majority  of  cases  the  animal  dies 
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on  the  fourth,  fifth,  or  sixth  day  after  the  appearance 
of  the  first  symptoms.  During  the  first  two  or  three 
days  of  the  disease,  although  the  saliva,  or  foam,  about 
the  dog's  mouth  is  vinilent,  there  is  rarely  any  tendency 
on  the  part  of  the  animal  to  bite,  nor  to  paroxysms  of 
ungovernable  fury.  He  manifests  the  symptoms  which 
have  just  been  described.  The  danger  in  this  stage 
comes  from  licking  rather  than  biting,  for  there  is  a  pro- 
pensity to  unusual  demonstrations  of  aflFection.  Some 
years  ago,  says  Lawrence,  a  lady  of  rank  and  fashion 
had  a  pimple  on  her  face  of  which  she  had  scratched 
off  the  head.  She  had  a  lap-dog  which  she  allowed  to 
lick  her  face.  Hydrophobia  was  thus  contracted,  and 
she  perished  by  this  terrible  disease.* 

After  a  time,  however,  a  paroxysm  of  maniacal  fury 
comes  on,  generally  provoked  by  the  sight  of  another 
dog.  When  this  has  subsided,  the  animal  is  again  in- 
fluenced by  his  master's  voice  and  authority,  but  mani- 
fests a  singular  disposition  to  leave  home  and  wander 
away  to  strange  parts,  as  though  he  knew  instinctively 
that  he  might  harm  those  he  loved.  He  is  now  most 
dangerous.  AVith  a  slinking  and  troubled  aspect,  hia 
head  down,  his  eyes  injected,  and  foam  at  his  mouth, 
he  goes  on  his  way,  snapping  and  biting  at  evei-j^hing 
that  crosses  his  path,  lie  is  not,  as  a  rule,  distinctly 
aggressive  except  when  directly  attacked,  and  then  his 
fury  seems  unbounded.  When  exhausted,  he  drops  in 
some  out-of-the-way  comer,  and,  after  a  rest,  starts  off 
again  on  his  melancholy  raid,  seemingly  impelled  by 
some  irresistible  force  ;  and  he  wanders  in  this  aimless 
way  until  he  is  killed,  or  dies  utterly  worn  out. 

The  best  author  it  ies  hesitate  to  admit  the  sponta- 
neous outbreak  of  the  disease  in  the  dog^  believing  that 
it  can  be  almost  invaiiably  traced  to  inoculation  from 
another  rabid  animal.  The  irregular  and  uncertain 
period  of  incubation  of  the  virus,  both  in  the  dog  and 
in  man,  throws  obscurity  about  this  question.    As  to 

♦  "  Lecture*  on  Sttrgery,"  London,  1808,  p.  261. 


HYDROPHOBIA, 


the  period  of  incubation  in  the  dog,  no  reliable  dura- 
tion can  be  stated ;  it  is  usually  from  six  to  twelve 
weeks,  but  may  extend  to  a  much  longer  period.  An 
authority  quoted  by  Bouley  (Frank),  in  tAvo  hundr^ 
observed  cases  of  rabies  in  the  dog  found  that  the  aver- 
age period  of  incubation  was  three  months ;  the  ex- 
tremes, six  and  seven  days,  and  eleven  months.  With 
other  animals  the  period  also  varies.  In  young  ani- 
mals the  disease  develops  sooner,  and  this  holds  good 
in  man.  In  one  hundred  and  six  cases  of  hydrophobb 
in  human  beings  at  all  ages,  collected  by  Bouley,  twen- 
ty-three occurred  within  two  months  after  being  bitten, 
and  the  remainder  came  in  at  vai-j'ing  periods,  dragging 
along  up  to  the  eighth  month.  After  a  year  has 
elapsed  there  is  freedom  from  danger  ;  and,  in  F'lem' 
ing^s  opinion,  after  tlie  eighth  month.  In  patioits 
under  twenty  years  of  age  the  mean  period  of  incuba- 
ti(m  was  six  weeks  ;  from  twenty  up  to  seventy-two  it 
was  two  months  and  a  half. 

There  is  one  gratifying  feature  brought  to  light  by 
the  study  of  this  fearful  disease,  namely,  that  about 
one  third  of  the  animnls  and  human  beings  bitten  by 
mad  dogs  escape  all  danger.  This  percentage  of  im- 
munity, which  is  well  established,  is  ex[»hune<l  in  part 
by  the  virus  being  diluted,  and  by  its  being  wiped  from 
the  teeth  of  the  rabid  animal  l>y  clothing;  and  also  by 
well -ascertained  facts  \)nnmg  absence  of  suscepfibiJitg 
to  its  action  in  certain  indiriduals,  both  in  animals 
and  in  man.  Renault's  careful  experiments,  quoted  by 
Fleming,  proved  that  one  fourth  of  the  inoculated  crea- 
tures escaped  the  effects  of  the  inoculations,  which  were 
mortal  in  the  other  three  fourths.  What  better  instance 
can  we  have,  hp  adds,  than  that  of  the  mastiff  which  Ber- 
ing imsuccessfuUy  inoculated  many  times  during  three 
years,  while  other  dogs  exi>erimented  upon  at  the  same 
periods  and  with  the  same  vii-us  developed  rabies  ?  This 
predisposition,  or  susceptibility,  is  more  conspicuous, 
generally  speaking,  in  the  canine  or  feline  species  than 
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he  herbivora  or  in  man.  Dogs  and  cats  hold  the 
first  place  in  the  scale  of  susceptibility ;  then  man  and 
the  pig ;  next  ruminants — the  sheep  and  goat  being 
more  susceptible  than  the  ox  ;  and,  lastly,  the  horse. 
[(Fleming,  op.  cit.,  p.  148.)  Statistics  show  that  chil- 
dren between  five  and  fifteen  are  more  liable  to  be  bit- 
ten, and  also  that  they  are  more  likely  to  escape  the 
effects  of  the  ix>ison,  the  proportion  of  those  developing 
the  disease  being  still  lower  than  the  average. 

Before  the  development  of  the  disease  in  man  there 
f  is  always  a  period  of  a  few  days  during  which  premoni- 
tory sifmptoms  may  be  detected ;  itching,  uneasiness, 
and  sometimes  pain  at  the  seat  of  the  bite,  and  the  la^ 
Iter  may  extend  along  the  nerves  of  a  limb;  with  this 
the  patient  is  depressed  and  irritable  ;  light  is  offensive 
to  him ;  he  prefers  solitude,  sleeps  badly,  and  is  full 
of  aches  and  pains. 

In  the  dog  the  premonitory  uneasiness  at  the  seat  of 
the  bite,  where  there  has  l)een,  usually,  a  cicatrix  to  all 
[appearance  perfectly  healthy,  induces  the  animal  to  rub 
land  even  to  gnaw  the  part  until  it  becomes  irritated, 
I  and,  in  some  cases,  raw.  This  characteristic  premoni- 
tory sjTnptom  is  the  basis  of  Brown- Sequard's  opinion 
''  that  an  alteration  takes  place  in  the  part  of  the  body 
that  has  been  bitten  by  a  rabid  dog  before  the  convul- 
sive and  other  phenomena  of  hydrophobia  appear ;  and 
also  that  the  convul.sions  of  hydrophobia  occur  by  fits 
following  a  kind  of  aura  starting  from  the  cicatrix  of 
the  bite.  He  admits  that  there  is  a  poisonous  principle 
in  the  saliva  of  rabid  individuals;  but  he  thinks  that 
it  is  in  consequence  of  changes  produced  locally  in  the 
nerves  wounded  by  the  bite  that  the  phenomena  of  the 
fully  developed  disease  occur.  He  relates  a  case  com- 
municated tn  him  by  Dr.  Stokes,  of  Dublin,  in  which 
the  convulsive  paroxysms  seemed  to  have  been  dis- 
tinctly arrested  by  the  application  of  a  tourniquet  to  a 
limb.  * 

•  "Lectures  on  the  Central  Nervous  System,"  p.  261. 
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The  first  actual  symptom  of  hydrophobia  in  man 
is  a  sense  of  tightness  and  choking  about  the  tliroal, 
attended  by  a  hesitation  in  swallowing,  especially  uf 
liquids.  "The  difficulty  in  swallowing  rapidly  in- 
creases, and  it  is  not  long  l>efore  the  act  liecomes  im- 
possible, \;nless  it  is  attempted  with  determination, 
though  even  then  it  excites  the  most  'painful  ipatiM 
in  the  back  of  the.  throaty  with  other  ind-escribcUtle  sen- 
sations, all  of  which  appal  the  i)atient  and  cause  hii 
to  dread  the  very  thought  of  Utpiids.  Singular  nerr- 
ous  paroxysms  or  tremblings  become  manifest,  and 
sensations  of  stricture  and  oppression  nre  felt  alxmt 
the  throat  and  chest.  The  breathing  is  painful  and 
embarrassed,  and  interrupted  with  frequent  sighs,  or  a 
peculiar  kind  of  sobbing  movement,  or  catching  of  the 
breath  ;  there  is  a  sensation  of  inijiending  suffocation 
and  of  necessity  for  fresh  air.  Indeed,  the  most  marked 
symptoms  consist  in  a  horribly  violent  convulsion  or 
spasm  of  the  muscles  of  the  larj'nx  and  pharynx  or 
gullet,  by  which  swallowing  is  presented,  and  at  the 
same  time  the  entrance  of  air  into  the  windpipe  is 
greatly  retarded.  As  Fleming  describes  it,  shuddering 
tremors,  sometimes  amounting  to  general  convulsions, 
run  through  the  whole  frame,  and  a  fearful  expi 
of  anxiety,  terror,  and  despair  is  depicted  on  the  conn^ 
tenance."  There  are  hallucinations  of  sight  and  of 
hearing.  One  patient  alluded  to  by  Trousseau  heard 
the  ringing  of  bells  and  saw  mice  run  about  on  his  bed- 
There  is  a  copious  secretion  of  a  viscid,  tenacious  mucas 
in  the  fauces — the  "hydrophobic  slaver*';  this  the  pa- 
tient spits  out  with  a  sort  of  vehemence  and  rapidity 
upon  everything  amund  him,  as  if  the  idea  of  swallow- 
ing occasioned  by  the  presence  of  the  liquid  induced 
this  eager  expulsion  of  it  lest  a  drop  might  pass  down 
the  throat.  Tliis,  to  a  bystander,  is  sometimes  one  of 
the  most  striking  phenomena  of  the  case.  In  the  lost 
hours  preceding  dissolution  the  patient's  month  is 
often  full  of  this  mucus,  or  froth,  which  is  in  some  cases 
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tinged  with  blood.  The  lower  jaw  would  appear  to  be 
sometimes  partially  paralyzed,  and  then  the  saliva  flows 
from  the  comers  of  the  mouth.  The  temperature  of 
the  body,  which  has  be«?n  found  as  high  as  106  a"  in  the 
rectum  immediately  after  death,  proves  the  intensity 
of  the  chemical  changes  which  are  taking  place  in  the 
body.  Death  oocni-a  from  complete  exhaustion,  in 
most  cases  attended  by  well-marked  evidences  of  as- 
phyxia from  spasm  of  the  glottis  ;  sometimes  a  convul- 
sion is  the  final  symptom,  as  in  tetanus. 

In  ninety  cases  collected  by  Professor  Bouley,  death 
occurred  in  seventy-four  during  the  first  four  days,  the 
largest  proportion  of  these  being  on  the  second  and 
third  days.  In  only  sixteen  cases  was  life  prolonged 
beyond  the  fourth  day. 

The  morbid  appearances  found  after  death  by  hy- 
drophobia, as  in  all  cases  where  a  poison  kills  by  ita 
action  upon  the  nervous  centers,  ai-e  mostly  negative 
and  unsjitisfactory.  According  to  Bollinger,  the  ana- 
tomical picture  bears  the  strongest  resemblance  to  that 
Been  in  cases  of  death  from  asphyxia  or  thirst.  There 
are  emaciation  and  rigor  mortis ;  the  blood  is  usually 
thick,  tarry,  black,  and  but  slightly  coagulated ;  there 
la  hyperemia  and  <T>dema  of  the  substance  of  the  brain, 
medulla  oblongata  and  cord,  and  of  their  membmnes; 
deep-red  injection  of  the  mucous  membrane  of  the 
pharyiix  and  epiglottis,  and  sometimes  recent  swelling 
of  the  tonsils,  follicidar  glands  of  the  tongue,  pharyn- 
geal follicles,  and  of  the  lymphatic  glands  in  the  neigh- 
borhood of  the  jaw.  The  stomach  and  intestines  show 
decided  injection,  and  often  hjemorrhagic  erosions.  The 
lungs  are  charged  with  blootl,  with  frequent  spots  of 
ha'morrhagic  effusion,  and  sometimes  emphysema — as 
a  result  of  the  dyspnfra.  The  trachea  and  larynx  are 
congested,  and  there  is  often  bloody  froth  in  the  bron- 
chi* 

Klebs  found  general  lymphatic  engorgement  in  a 

*  Bollinger  iu  Ziemssva's  "0}'c.  Pnic.  Med.,"  to!,  iii,  p.  405. 
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xeoent  case,  and  discovered,  particularly/  in  (he  tulh 
maxillary  gland,  ''''  deposit  of  finely  granxdar^  strongly 
refractim  corpuscles  of  a  faint  brownish  color,  closriy 
packed  togeth er  in  clusters  and  rows, "  wJiicJi  he  regard* 
as  ^'possibly  the  eehiclesfor  the  transfer  qf  the  specific 
infecting  material.^  * 

There  is  one  post-mortem  feature  very  often  presei 
in  the  dog  which  is  noticed  by  all  observers,  and  is 
really  more  characteristic  of  rabies  than  any  of  the 
purely  anatomical  appearances ;  this  is  the  jn-esence  of 
foreign  substances  in  the  stomach  which  have  been 
bolted  by  the  demented  animal  for  food,  snch  as  bit«- 
of  wood,  stmw,  gravel-stones,  even  fragments  of  glaas/ 
and  masses  of  excrement.    Fleming  remarks  that  the 
presence  of  any  considerable  quantity  of  ordinary'^ 
healthy  food  undergoing  digestion  in  the  stomach  oj 
a  suspected  dog  would  be  to  him  excellent  evident 
that  th^  dog  was  not  madJ'^ 

As  regards  diagnosis,  the  important  sjTnptoms  oi 
hydi-o phobia  are  referable  to  the  nervous  centers,  mainly 
the  medulla  oblongata — e.  g.,  the  severe  sx>asm9  of 
muscles  of  resjnration  and  deglutition,  and  the  inci 
reflex  excitability.    (Bottingen,  ut  supra.) 

There  is  a  certain  resemblance  to  hysfprin  in  hy< 
phobia,  j)articularly  in  the  distre.ss  alx)ut  the  throat 
and  the  sense  of  suffocation,  which  in  both  disdaaes 
worse  by  paroxysms.  The  convulsive  character  of  tl 
paroxysms  also  sti*ongly  recalls  those  of  tetanus.  Bnf 
the  jaws  are  not  persistently  and  spasmodically  closed 
in  hydrophobia  ;  on  tlie  contrary,  they  are  in  constant, 
motion  in  spitting  and  talking  excitedly.  The  rapid 
progress  and  early  termination  of  hydrophobia  distin- 
guish it  from  hysteria. 

TTiere  is  a  condition  of  excessive  Tiervousness,  vKide 
up  principally  cf  dread  of  the  disease.  This  condi  tion 
sometimes  develops  itself  in  timid  and  excitable  per- 

*  "  SltzDngsberiolit  dei  Vert-inos  deutschcr  Aerete  io  Prag.  Aent», 
licb*M  oorraq>.  Blatt  far  BolinooD,"  1874,  u. 
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sons.  Trousseau  speaks  of  it  as  '*  mental  hydrophobia,*' 
and  it  has  no  doubt  passed  for  the  real  disease.  Fayrer 
describes  a  case  of  this  kind  in  a  young  Scotch  engineer 
in  India,  and  Bollinger  quotes  a  case  of  a  boy  who  was 
twice  frightened  into  simulated  hydrophobia. 

The  treatment  of  hydrophobia  consists  in  surround- 
ing the  jjatient  by  absolute  quiet  in  a  darkened  cham- 
ber, and  securing  the  services  of  trained  nurses.  Nu- 
tritious enemata,  vrith  the  addition  of  the  bromide  of 
sodium  and  chloral,  may  possibly  be  of  service.*  The 
subcutaneous  injection  of  morphia  at  proper  inter\-al8 
is  the  remedy  of  gi'eatest  value  in  diminishing  the  pa- 
tient's terrible  suffering  and  securing  a  less  agonizing 
death.  As  in  delirium  tremens,  which,  in  the  feature 
of  watchfulness,  resembles  hydrophobia,  t?iere  is  ex- 
treme tolerance  of  narcotics,  and  morphine  sliould 
therefore  he  administered'  in  full  doses.  The  infalli- 
ble remedies  always  put  forward  in  the  hope  of  profit 
by  the  ignorant  and  greedy  may  have  had  occasional 

tBUOoess  in  the  simulated  or  hysterical  form  of  the  dis- 
ease, but  they  have  failed  invariably  in  the  genuine 
malady.  Sweating  by  hot  fumigations  or  steam  has 
proved  equally  useless. 

According  to  Bollinger,  Magendie  injected  two  pints 
of  water  into  the  veins,  producing  an  immediate  quiet- 
ing effect,  a  reduction  of  the  pulse  from  ICO  to  8G,  and 
a  i-etum  of  the  ability  to  drink ;  but  death  followed. 

I  Gaspard  also  tried  this  treatment,  with  similar  result. 

,  Transfusion  of  blood  remains  to  be  tried. 

With  this  imix)tence  as  to  remedial  measures,  are 
there  any  preventive  means  worthy  of  our  confidence  ? 
WTiat  is  the  surgeon's  duty  in  a  case  of  a  recent  dog- 
bite  from  a  suspected  animal  ?  First  and  foremost  the 
dog  should  be  secured  and  safely  confined,  in  order  to 
ascertain,  certainly,  whether  or  not  he  is  mad.    The 

For  ovidence  in  furor  of  chlornl,  sec  Mr.  Ellis's  cnsM  in  London 
»m4"  A«g.  12,  18T1,  and  "  Brit.  Med.  Jour."  for  Deo.  3,  1871— 
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common  course  of  killing  a  dog  at  once  who  has  bitten 
any  one  is  not  vdse  ;  f<»r  the  wounded  party  is  thereby • 
left  in  a  state  of  painful  uncertainty,  wliich  might  ht\ 
avoided  by  watcliing  the  animal  for  a  day  or  two.  In 
given  case  the  chances,  of  course,  are  against  the  x)robik'| 
bilities  of  a  dog  being  affected  with  rabies ;  when  this 
becomes  a  certainty,  all  apprehension  ceases.  If  the 
dog  should  prove  to  be  i-eally  mad,  the  patient  has  still 
his  tliirty-three  chances  out  of  a  hundi'ed  of  escape  from 
hydrophobia. 

How  should  a  recent  wound  be  treated  ?  Should  ifci 
be  cut  out  if  Should  it  be  cauterized  \  I  wnuhl  a<lvig«" 
that  both  of  these  measures  be  adopted,  and  with  the 
least  possible  delay  ;  and,  besides,  that  a  tourniquet  or 
ligature  be  at  once  thrown  around  the  limb,  if  this  be 
the  seat  of  the  injury,  tu  an-est  the  passage  of  the  poison 
into  the  circulation ;  and  that  the  patient  be  made  to 
snck  the  wound  vigorously  with  his  mouth  while  pre- 
l)ar!itions  are  being  made  for  its  excision.  If  the  location 
will  i^rmit,  the  following  is  the  most  surgical  mode  of 
effecting  excision :  Introduce  a  straight  needle,  armed 
with  fine  silver  wire,  alongside  of  the  wound,  being  care- 
ful to  carry  it  more  deeply  than  the  dog's  tooth  haa 
p»^netrated,  and  bring  it  out  at  the  same  distance  on  the 
other  side  of  the  wound  ;  then,  drawing  on  the  two 
ends  of  the  wire,  proceed  to  cut  out  all  the  tissues  In- 
cluded in  its  loop  by  means  of  two  elliptical  incisioi 
Promote  the  How  of  blood  by  warm  fomentations 
by  suction,  and,  as  soon  as  it  begins  to  cease,  cant 
the  whole  raw  surface  thoroughly  with  the  actual  cau- 
tery. 

This  may  seem  like  severe  treatment,  especially  if 
applied  to  every  case  of  bite  of  a  su.spected  animal :  but 
the  dreadful  alternative  is  to  be  kept  in  view,  and  the 
utter  inefficiency  of  all  other  remedies ;  and,  if  done  at 
all,  it  should  be  well  done.  The  authority  for  this 
practice  is  to  be  found  in  the  fact  that  qf  one  hundred 
and  thirty -four  cottecttd  cases  in  which  bite^  of 
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dog»  were  cauterized^  sixty -eight  escaped  and  forty- 
two  died — a  degree  of  inimunity  far  above  the  average, 
which,  as  I  have  already  stated,  is  thirty-three  per  cent. 
(^Bouley.) 

It  is  a  popular  error  that  madness  in  dogs  occurs 
ly  in  the  hot  months ;  it  is  liable  to  take  place  at  any 
)n,  in  isolated  cases,  or  as  u/i  epizootic;  and  of  the 
ndemic preoalence  qf  hydrophobia  there  arefrequetxt 
tamples. 
AVith  the  account  of  this  most  virulent  and  deadly 
of  the  poisons,  the  effects  of  which  are  liable  to  be  en- 
countered by  the  surgeon,  I  shall  end  this  part  of  the 
course,  adding  only  the  following  remarks,  which  I 
may  be  able  more  fully  to  exemplify  hereafter.  The 
subject  of  poisons  has  of  late  attained  a  degree  of  prac- 
tical interest  never  before  accortled  to  it^ — mainly  be- 
luse  new  i>oisons  have  been  demonstrated  to  be  the 
'causes  of  diseases  of  which  the  pathology  has  been 
heretofore  unknown,  and  because  antidotal  remedies 
for  some  of  these  diseases  have  been  found  to  possess 
curative  power. 

Moreover,  positive  and  important  advances  have 
been  made  in  our  knowledge  of  the  nature  of  these 
poisons,  promising  a  further  extension  of  our  power  of 
)reventing  and  curing  the  diseases  to  which  they  give 
ise. 
Again,  the  presence  of  poison  in  contact  with  our 
^tissues,  while  proved  to  be  competent  under  certain 
cirenmstances  to  destroy  texttiral  life,  w^hen  this  end  is 
not  reached,  tend  for  the  most  j^art  to  excite  cell  pro- 
liferation— in  the  tissue-cells.  This  is  seen  not  only  in 
connective  tissue,  but  in  the  epithelium  of  mucous  and 
serous  membranes  and  in  the  endothelium  of  blood- 
Tesaels. 

This  proliferation  of  tissue-cells,  whereby  the  tissue 
tends  to  return  to  its  embryonic  state,  constitutes  the 
histological  change  which  is  now  regarded  as  the  essen- 
tial feature  of  the  condition  which  we  call  inilamma- 
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tion.  Poisons  are,  therefore,  correctly  regarded  as  in- 
flammation producers  ;  and,  as  far  as  the  nature  of  the 
poisons  is  septic,  which  is  mostly  the  case,  their  reme- 
dies  have  come  to  be  known  as  antiseptics  ;  and  it  is 
thus  explained  why  the  term  antiphlogistic  has  gone 
out  of  use  in  a  degree,  and  has  been  replaced  by  the 
newer  term  antiseptic. 


CHAPTER  XXI, 


Gangrene, 


I  HAVE  spoken  to  you  of  inflammation,  stating  that, 
in  my  opinion,  it  is  not  a  disease,  bnt  that  it  is  more 
properly  spoken  of  as  a  condition,  which  consists  in  a 
derangement  of  the  nutritive  machinery  of  a  part,  char- 
acterized in  most  cases  by  pain,  heat,  redness,  and 
swelling,  with  suspended  function,  Tliat  this  condition 
is  produced  by  certain  causes — e.  g.,  mechanical  or 
chemical  violence  to  the  living  tissues,  and  the  action 
upon  them  of  poisons.  T7ie  best  modern  definitions  of 
inflammation  are  in  accordance  with  this  view.  In- 
flammation, says  Burdon-Sanderson,  is  the  name  given 
to  the  series  of  changes  which  follow  injury  to  a  living 
part,  provided  the  injury  has  not  been  so  extreme  as  to 
deprive  the  part  at  once  of  life.  With  this  the  best 
French  pivthologists — Cornil  and  Ranvier — agree. 

The  purpose  and  object  of  the  inflammatory  condi- 
tion is,  for  the  most  part,  the  repair  of  injury.  When 
this  object  constitutes  the  limit  of  the  series  of  changes, 
it  is  spoken  of  as  the  process  of  repair^  or  as  con- 
structive  inflammation.  When,  on  the  other  hand, 
either  suppuration,  ulceration,  or  local  de^th  takes 
place,  it  is  l)ecause  the  natural  repai"ative  power  with 
which  our  organisms  are  endowed  are  unequal  to  the 
t;i^k  imposed  upon  it;  that  the  local  nutritive  ma- 
'  iiinery  is  unable  to  antagonize  and  remedy  the  effects 
of  injury  to  the  tissues  ;  and  therefore  repair  is  either 
delayed  or  it  l«?comes  impossible,  and  the  part  dies. 
To  these  latter  changes  the  term  destructite  inflamma- 
tion is  conveniently  applied. 
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We  have  already  studied  the  details  of  the  mech- 
ilsm  of  the  process  of  repair  in  connection  with  the 
'•everal  modes  by  which  wounds  heal.  Incidentally, 
we  have  examined  the  phenomena  of  ulceration  and 
anppiiration,  and  inquired  into  the  nature  and  uses  of 
pus  ;  but  the  details  pertaining  to  the  death  of  tissud 
yet  remain  to  be  considered.  Several  of  these  groups 
of  phenomena  are  habitually  8i)oken  of,  by  those  who 
treat  of  inflammation  as  a  disease,  as  terminations  qf 
ii\ff.avimatio7i. 

I  scarcely  need  to  tell  you  that  this  phrase  has  lost  \ 
ly  exact  meaning,  and  is  not,  with  our  present  knowl- 
ige,  scientifically  correct.  The  condition  of  inflam- 
mation, strictly  speaking,  can  end  only  in  two  ways, 
namely,  by  resolniion,  which  means  a  disappearance  of 
all  ita  physical  signs  and  a  return  to  health  in  the  part, 
or  by  local  death  or  gangrene. 

The  subject  of  gangrene  requires,  therefore,  seja- 
rate  study,  and  .should  claim  attention  here.  We  have 
already  encountered  the  process  of  ulceration,  which  I 
described  to  you  as  local  death  of  tissue  in  detail — by 
minute  particles — a  molecular  gangrene,  which  occurs 
as  an  incident  in  the  pus-prodncing  phase  of  inflamma- 
tion. Now  we  have  to  deal  with  death  of  ti.ssues  in 
visible  masses.  The  term  gangrene  means  local  death 
— i.  e.,  death  of  a  part  of  the  body,  in  contradistinc- 
tion to  the  whole  ;  its  synonyms  are  mortijleation  and\ 
sphacelus. 

The  most  frequent  cause  of  gangrene  is  mechanical 
violence  by  which  the  life  of  a  part  is  directly  or  indi- 
rectly destroyed :  as  when  a  limb  is  crushed  by  an 
overwhelming  force,  or  its  main  artery  so  injured  as  to 
impair  it«»  function.  But  a  limb  may  fall  into  gangrene 
without  the  intervention  of  external  traumatism,  when, 
for  example,  its  vascular  supjdy  has  been  cut  off  by  dis- 
ease, as  in  that  variety  of  the  affection  known  as  senile 
gangrene.  Hence  gangrene  is  spoken  of  as  traiimatio. 
and  spontaneous.    The  first  includes  by  f;ir  the  larger  J 
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proportion  of  cases  as  they  occur  in  practice  ;  the  latter 
term,  which  is  not  strictly  accurate,  is  used  for  conve- 
nience to  include  all  cases  in  which  the  more  immediate 
cause  of  the  local  death  is  not  clearly  apparent. 

Another  division  is  into  m.oist  and  dry  gangrene. 
This  is  based  upon  the  presence  or  absence  of  the  more 
ordinary  signs  of  putrefaction  in  the  dead  parts,  such 
as  softening,  melting  away  by  liquefaction,  with  the 
characteristic  cadaveric  odor.  Where  the  tiuids  are 
gradually  withheld  fi"om  a  part,  or  when  it  is  deprived 
of  its  arterial  blood  by  degrees — as  when  the  aiteries 
are  constricted  by  the  habitual  use  of  ergot,  the  tissues 
that  die  simply  shrink,  turn  dark-brown  in  color,  in 
rare  instances  grayish  white,  and  become  mummified, 
aa  it  were,  and  odorless,  remaining  subsequently  en- 
tirely unchanged.  /  7iave  seen  this  luippen  in  several 
instances  during  convalescence  from  typhus  feter, 
tchere  it  iocs  caused  entireh/  by  extreme  poverty  qfthe 
blood  and  feeble  action  of  the  heart. 

To  whatever  canse  gangrene,  whether  traumatic  or 
spontaneous,  may  seem  to  be  attributable,  the  real  rea- 
son why  the  part  dies  will  l>e  found,  almost  invaiiably, 
in  the  fact  that  its  blood-supply  has  been  in  some  way 
diminished  or  entirely  cut  off.  In  addition  to  the  cases 
mentioned,  we  have  examples  of  this  in  the  occasional 
instances  of  gangrene  of  a  limb  after  ligature  of  its 
main  arterial  trunk  for  the  cure  of  aneurism,  where  the 
collateral  circulation  has,  for  some  reason,  proved  in- 
sufficient ;  in  gangrene  from  embolism  as  a  consequence 
of  heart<!lot,  or  from  arterial  disease,  as  in  senile  gan- 
grene, and  in  other  varieties  yet  to  be  mentioned. 

Can  we  logically  or  accurately  speak  of  gangrene,  in 
any  of  its  aspects,  as  a  termination  of  inflammation  ? 
When  an  injury  is  severe  enough  to  threaten  the  life  of 
a  part,  there  is  always  an  interval  of  time  between  the 
reception  of  the  injury  and  the  appearance  of  the  signs 
of  gangrene.  During  this  inten-al  there  may  be  an 
ineffectual  effort  at  rei^air,  and  the  afflux  of  blood  and 
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disturbance  of  the  capillary  circulation  incident  to  this 
effort  may  even  hasten  the  actual  death  of  the  injured 
tissues;  but  it  would  be  hardly  correct  to  ascrilje  the 
gangrene  to  the  inflammation  rather  than  to  the  in- 
jury;  nor  yet  to  speak  of  it  as  a  "termination"  of  in- 
flammation which,  like  some  cruel  disease,  had  attacked 
the  part.  By  the  mechanism  by  which  repair  is  usual- 
ly accom]vlif;ilied,  by  the  overtasked  local  nutritive  ma- 
chinery, doubtless,  tissue  is  not  infrequently  deprived 
of  life.  We  have  an  example  of  it  in  the  gangrene  that 
sometimes  follows  punctures  made  to  relieve  excessive 
dropsical  swelling  of  the  legs.  The  little  wounds  be- 
come surrounded  by  livid  discoloration,  and  the  local 
death  extends  by  progressively  invading  the  integu- 
ment. Here  the  blood-vessels  of  the  skin  are  already 
very  much  stretched  by  the  fluid  collected  in  the  super- 
ficial fascia,  and  the  nutrition  of  the  integument  is  im- 
paired in  a  corresponding  degree.  There  is  an  imme- 
diate effort  to  rejiair  the  wound,  but  the  aftlux  of  blood 
to  its  margin,  lacking  sufficient  cardiac  impulse,  Stag' 
nates  at  once,  and  the  enfeebled  tissue,  unable  to  react 
under  the  stimulus  of  the  effort,  dies  forthwith,  in  the 
stage  of  stasis,  from  entire  stoppage  of  its  nutritive  sup- 
ply. In  this  manner  the  gangrene  extends  until  it 
reaches  a  portion  of  integument,  the  blood-vessels  of 
which  can  correspond  to  the  inflammatory  effort,  and 
then  repair  is  begun,  and  a  line  of  demarkation  fonns, 
in  the  shajMi  of  a  margin  of  granulations.  This  is  the 
mode  in  which  gangrene  advances  when  it  invades  lir* 
ing  parts ;  find  this  I  believe  to  be  the  true  relation 
between  inflammation  and  gangrene. 

I  once  had  under  my  care  a  patient  with  an  enor- 
mous aneurism  of  the  gi'oin,  on  the  summit  of  which  a 
patch  of  integument  as  large  as  a  silver  dollar  turned 
black  and  died.  The  dead  patch  constituted  what  we 
call  an  eschar.  Previous  to  its  formation  the  skin  at 
this  spot  had  been  first  red,  through  congestion ;  then 
livid,  through  stagnation  of  the  blood  in  its  capillaries. 
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The  formation  of  this  eschar  migbt  be  regarded  as  a 
termination  by  gangrene  of  inllainmation  of  the  skin ; 
but  the  more  simple  explanation  of  the  phenomena  is 
that  they  were  all  due  to  arrest  of  circulation  in  conse- 
qnence  of  extreme  stretching  of  the  vessels  at  the  sum- 
mit of  the  aneurism  by  reason  of  its  rapid  growth. 

The  frequent  occurrence  of  gangrene  of  the  integu- 
ment from  stretching  or  interference  with  its  nutritive 
vessels,  by  dropsy  or  other  lesion  of  the  subcutaneous 
connective  layer,  demands  further  illustration,  because, 
under  these  circumstances,  timely  incision  of  the  skin, 
by  relieving  the  tension  of  its  blood-vessels,  may  often 
save  its  life. 

After  simple  erysipelas  of  the  face,  pus  not  uncom- 
Inonly  collects  in  the  loose  connective  tissue  of  the  upper 
eyelitls,  as  we  know,  and  this  event  demands  prompt 
incision  to  save  loss  of  substance  by  ulceration  or 
slongh. 

In  phlegmonous  erysipelas  the  same  necessity,  as 
we  have  seen,  is  vastly  more  urgent.  Extravasation  of 
urine  into  the  subcutaneous  tissue  causes  its  rapid 
death ;  and  this  is  rendered  palpable  by  emphysema- 
tous crackling  under  the  fingers  of  the  gas  extricated 
from  the  dying  and  dond  tissue.  When  this  is  felt, 
gangrene  of  the  skin  is  imminent,  Ix'cause  its  nutrient 
vessels  are  also  involved.  But  the  bhxKl-vessels  are 
tenacious  of  life,  and  incisif)n3  may  limit  this  gangrene 
if  they  are  made  very  promptly  and  freely. 

Whenever,  under  circumstances  like  these,  the  skin 
develops  patches  of  gangrene,  it  may  In?  assumed  with 
certainty  that  the  subcutaneous  tissue  is  stricken  with 
death,  and  that  fi^ee  openings  are  retiuired  for  its  elimi- 
nation in  a  sloughy  form ;  but  it  is  good  surgery  to 
have  anticipated  and  prevented  the  death  of  the  skin 
by  incisions. 

The  sulx'utaneous  tissue,  like  the  osseous  tissue  in 
adolescents,  may  be  killed  outright  by  sudden  chilling, 
as  in  the  following  case  which  I  saw^  with  Dr.  Axango. 
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An  elderly  gentleman  had  been  sitting  for  some  time, 
on  a  cold,  windy  day  in  January,  in  a  very  Lot  r<xim ; 
when,  desiring  to  pass  water,  he  went  out  around  the 
comer  of  tlie  house,  and  as  he  exposed  his  jiernon, 
moist  with  ]M?rspiration,  the  cold  north  wind  stmrk 
him  with  full  force  for  some  minutes.  That  evening  ho 
had  a  chill,  and  the  next  day  the  scrotum  was  swollen, 
tense,  and  painful.  The  day  following  there  were  sev- 
eral black  patches  on  its  surface  where  the  skin  had 
died,  and  by  the  fourth  day  the  whole  scrotum  was 
black  and  gangrenous.  Free  incisions  at  this  stage 
made  it  evident  that  the  connective  tissue  of  the  scro- 
tum was  also  dead,  for  little  or  no  blood  followed  the 
knife,  although  it  was  very  freely  used.  Tlie  patient 
was  liberally  supplied  with  quinine  and  milk-punch  ;  tho 
sloughs  separated  kindly,  and  at  the  end  of  a  fortnight 
the  testes — each,  with  its  cord — were  freely  exxK>9ed 
and  covered  with  healtliy  red  granulations.  They  were 
properly  supported  upon  a  little  pillow,  the  geiienms 
treatment  steadily  continued,  and  in  six  weeka  thia  ex- 
tensive loss  of  substance  was  entirely  replaced  by  tissue 
of  cicatrix.  The  new  scrotum  was  limited  in  capacity, 
not  pendulous,  and  it  held  the  testicles  snugly  against 
the  perinJBum,  like  the  scrotum  of  a  dog;  but  its  par- 
pose  was  fully  answei-ed,  and  there  was  no  occasion  for 
complaint.  Tlie  patient  enjoyed  good  health  for  some 
years,  and  finally  died  of  pneumonia. 

In  former  days,  when  the  radical  operation  for  the 
cure  of  hydrocele  consisted  in  the  injection  of  a  solu- 
tion of  sulphate  of  zinc  or  of  port-wine  into  the  cavity 
of  the  tunica  vaginalis,  a  portion  of  the  injection,  in 
spite  of  every  precaution,  would  occasionally  find  its 
way  into  the  "cellular  tissue,"  as  it  was  then  called, 
between  the  tunica  vaginalis  and  the  scrotal  integu- 
ment, and  the  inevitable  result  of  this  accident 
filonghing  of  the  scrotum.  I  rememl>er  a  white-haired 
old  gentleman  of  Brooklj-n,  whom  I  assisted  the  late 
Valentine  Mott  to  operate  upon  some  thirty-five  ye«n 
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who,  in  conseqnence  of  this  accident,  went  through 
the  process  I  have  just  described.  The  whole  scrotum 
sloughed,  but  the  patient  eventually  recovered. 

At  present  the  tincture  of  iodine  is  preferred  as  an 
injection  in  hydrocele ;   it  is  not  so  poisonous  in  its 
effects  upon  the  connective  tissue ;  but  even  with  this 
remedy  I  have  witnessed  occasional  trouble,  in  a  less 
egree,  in  elderly  patients.     The  wonderful  reparative 
y  displayed  in  the  healing  of  these  lesions  of  the 
tals  in  advanced  life  is  worthy  of  notice. 
I  have  referred  to  these  cases  to  show  that  gangrene 
of  the  skin  is  often  due  to  interTvption  of  its  nascu- 
l-ar  siipplt/.     This  is  undoubtedly,  of  all  the  causes  of 
gangrene  under  all  circumstances,  by  far  the  most  com- 
mon, and,  if  I  were  to  multiply  examples,  they  icould 
onstrate  that  lack  of  blood  of  proper  quality,  no 
how  it  is  brought  abottt,  is  the  erplanation, 
Imost  invariably,  of  local  death. 

Compression,  as  we  know,  is  capable  of  arresting 
the  circulation  in  apart,  and, when  kept  up  long  enough, 
will  cause  its  deatb.  This  result  occurs  with  unpleas- 
ant frequency  from  pressure  of  splints  and  bandages  in 
he  treatment  of  fracture.  Sometimes  a  fragment  of 
misplaced  bone  makes  pressure  upon  the  main  artery 
of  a  limb;  but,  more  fiequeutly,  swelling  caused  by 
the  injury,  coming  on  after  the  retentive  dressings  have 
been  applied,  so  intensifies  their  pressure  as  to  obstruct 
circulation.  The  pain  that  follows  is  ascribed  to  the 
fracture,  and  borne  for  this  reason,  with  the  aid  of 
opium,  until  serious  harm  results  in  the  form  of  local 
eschars,  or  possibly  gangrene  of  the  limb. 

In  a  case  of  badly  united  fracture  of  the  femur  in 
ita  upper  third,  in  a  sailor  at  the  New  York  Hospital, 
my  colleague.  Professor  Post,  cut  down  upon  the  bone 
and  exsected  a  V-shaped  portion.  Afterwartl  the  limb 
s  placed  in  a  straight  position,  but  it  almost  immedi- 
ately fell  into  gangrene,  and  the  patient  died  within  a 
few  days.     It  was  found,  on  post-mortem  examination 
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of  the  parts,  that  the  upper  fragment  of  the  divided 
femur,  dragged  up(»n  by  the  psoas  and  Uiacus  muscles, 
had  effectually  obstructed  the  circulation  in  the  femoral 
artery  by  the  forward  pressure  of  its  lower  end. 

Bed-sores  illustrate  the  effect  of  local  deprivation  of 
bl«x)d  in  causing  the  fomiation  of  eschars.  The  weight 
of  the  body,  borne  by  prominent  portions  of  the  skele- 
ton, compresses  the  soft  parts  against  the  bed,  and  the 
compression  is  often  aided  by  the  feebleness  resulting 
from  local  paralysis  or  other  disease  and  want  of  clean- 
liness.  Hence  the  prominence  of  the  sacrum  is  the 
most  frequent  seat  of  bed-sores,  and  death  has  octaolly 
followed  from  opening  of  the  spinal  canal.  I  have  seen 
dry  eschars,  after  typhus  fever,  upon  the  spines  of  the 
scapula,  the  borders  of  the  ears,  the  calves  and  the 
heels — in  fact,  wherever  the  body  habitually  touched 
the  bed. 

The  first  local  symptom  in  an  ordinary  bed-sore  is 
congestive  redness  of  the  skin,  followed  by  the  forma- 
tion of  little  blisters  and  then  an  eschar,  so  that  there 
is  usually  an  intlammatory  element  present,  ])n»voked 
by  local  contact  of  acrid  materials  with  the  enfeebled 
skin. 

The  prereTit ire  remedies  against  bed-sores  are  fre- 
quent changes  of  position  of  the  body  when  feasible, 
Bompulous  cleanliness,  daily  bathing  with  alum  dis- 
solved in  alcohol,  or  spirits,  to  harden  the  skin,  and  a 
water-bed  to  equalize  pressure.  Afterward,  contrivances 
to  obviate  local  pressure,  such .  as  nests  of  prepared 
oakum,  or  rings  cutout  of  adhesive  plaster,  with  dress- 
ings of  balsam  of  Pern,  or  resin  ointment. 

Among  other  and  less  common  exampUi  qf  gan- 
grene I  mag  mention  local  softening  of  the  brain/rcm 
emholism  of  the  cerebral  arteries,  a  condition  formerly 
ascribed  to  ii\flammation.  I  onc«  tied  the  primitive 
carotid  artery  in  a  patient  in  the  adjoining  hospital  for 
a  malignant  growth  in  the  no.stril».  Death  followed  in 
a  few  days,  preceded  by  hemiplegia ;  and  the  coipua 
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striatum  of  one  side  was  found  almost  diffluent  from 
softening.  There  was  in  this  case,  as  we  found  on  post- 
mortem examination,  an  anomaly  of  the  circle  of  Willis 
and  defective  anastomosis,  so  that  the  operation  had 
seriously  interfered  with  the  supply  of  blood  to  the 

■brain. 

P  Gangrene  of  the  lung,  also,  is  sometimes  caused  by 
embolism  of  the  pulmonary  artery.  The  pressure  of 
the  child's  head  in  prolonged  labor  ;  the  strangulation 
of  a  knuckle  of  intestine  in  hernia ;  the  constriction  of 
tlie  penis  by  a  ring,  or  a  ligature — are  examples  of  local 
death  from  interrupted  circulation. 

A  blister  applied  to  the  chest  of  a  child  after  mea- 
les  has  been  known  to  cause  the  skin  to  slough.  Here 
the  poverty  of  blood  caused  by  the  poison  of  the  erup- 
tive fever  renders  the  skin  unable  to  resist  the  action  of 
the  poison  of  the  cantharides  as  applied  locally.  The 
vulva  is  sometimes  attacked  by  gangrene,  and  it  oc- 
curs also  in  the  cheek  in  children,  under  the  name 
of  noma — from  a  similar  cause — ^jTOverty  of  blood  from 
defective  nutrition.  I  have  frequently  seen  gangrene 
of  the  feet  and  of  the  fingers  from  cold,  as  weU  as 
from  starvation.  This  was  common  in  the  feet  of  the 
soldiers,  from  standing  in  the  wet  and  cold  trenches,  at 
the  siege  of  Sebastopol. 

■  Mercurial  poisoning  will  cause  sloughing  of  the 
mouth  ;  and  the  local  influence  of  certain  septic  poisons 
in  causing  mortification,  as  in  hospital  gangrene,  is  al- 
ready familiar  to  you. 

In  collecting  cases  with  the  object  of  determining 
the  causes  of  death  after  ligature  of  tlie  gi-eat  arteries,  I 
have  found  that  gangrene  of  some  portion  of  the  upper 
extremity  has  followed  ligature  of  the  subclavian  ai'tery 
its  outer  third  in  nine  per  cent  of  the  cases  operated 
of  the  external  iliac,  in  over  fifteen  per  cent ;  and 

"of  the  femoral  in  more  than  eleven  per  cent. 

ave  noticed,  especially,  that  the  chances  of  gan- 
are  greater  when,  in  addition  to  cutting  off  the 
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direct  supply  of  blood  to  a  limb,  the  quality  of  the 
blood  in  the  limb  is  already  deteriorated.  This  ia 
illustrated  in  a  case  of  much  interest,  which  I  hare 
reported  elsiewhere,*  of  a  gentleman  in  whom  the  late 
Valentine  Mott  tied  the  external  iliac  artery  for  an 
arterio-venous  aneurism  near  the  groin.  There  was 
in  this  case  a  direct  intercommunication  between  the 
femitral  arteiy  and  vein,  the  result  of  a  gunshot 
wound,  80  that  the  arterial  blood  was  returned  in  a 
large  proportion  directly  to  the  heart,  and  the  less 
pure  venous  blood  was  distributed  to  the  limb  through 
the  artery  as  its  only  source  of  nouilshment.  As  a 
consequence  of  this  condition  of  the  cu-ciilation,  the 
whole  limb  fell  into  gangrene  as  soon  as  its  main  ai-tery 
was  tied.  It  will  serve  our  present  purpose  to  recall 
the  symptoms  in  this  case,  which  I  noted  carefully  at 
the  time.  On  December  lt>,  1846,  a  ligature  was  applied 
to  the  external  iliac  artery  by  Mott^  with  the  imme- 
diate effect  of  stopping  all  pulsation  in  the  tumor,  and 
causing,  at  the  same  moment,  a  sensation  of  numbness 
in  the  limb.  The  temperature  of  the  limb  soon  became 
sensibly  lower  than  that  of  its  fellow,  and  it  continued 
to  fall,  so  that  at  the  end  of  an  hour  the  surface  of  the 
limb  was  distinctly  cold  to  the  touch.  Six  hours  later, 
at  the  evening  visit,  although  surrounded  by  cotton  and 
bottles  of  hot  water,  no  natural  warmth  had  returned  to 
the  limb,  and  it  was  perfectly  numb  and  destitute  of 
feeling.  The  next  morning  the  patient's  condition  was 
depressed  and  anxious ;  and,  although  sufficient  time 
had  now  elapsed  for  restoration  of  its  circulation  by 
means  of  the  collateral  anastomosing  channels,  the  limb 
was  still  cold  and  insensible  to  iJie  touch  ;  its  color  was 
dead  white,  mth  a  purple  marbling  on  the  thigh  ran- 
ning  into  a  more  uniform  dusky  tint  below,  with  streaks 
of  still  darker  color  marking  the  track  of  the  saphena 
vein  and  its  branches.     It  was  slightly  puffy  through- 

*  "  Contribations  to  Surgical  Practice  and  Pathology,"  Philadelphia, 
1860. 
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out  from  cedematons  eflfusion,  as  was  proved  by  the 
itting  on  pressure  over  the  tibia.  On  the  next  day 
the  limb  was  still  cold  as  marble  and  very  mnch  more 
_8wollen,  and,  on  firm  pressure  of  the  thigh,  a  distinct 
nphyseniatous  cracMing  was  perceptible,  evidently 
ora  the  extrication  of  gas  among  the  muscles  ;  its 
_c<»lor  was  more  deeply  tinted  with  a  livid,  reddish  pur- 
le^  and  a  small  blister  containing  a  bloody  serum  had 
Tormed  on  the  inside  of  the  ankle.  The  patient's  gen- 
eral condition  was  expressive  of  great  depression,  and 
his  pulse  was  frequent  and  feeble.  On  the  fourth  day 
the  asi>ect  of  the  wh()le  limb  was  utterly  gangrenous; 
the  appearances  already  noted  were  intensitied  ;  blis- 
oT  phlyctccncey  had  appeared  at  several  points,  and 
fhe  cuticle  could  be  detached  on  moderate  pressure ; 
percussion  of  the  thigh  gave  a  resonant  sound,  from 
gas  collected  within  the  limb  ;  and  the  odor  of  putre- 
faction was  perceptible.  The  patient  was  mildly  delir- 
ious, with  a  pulse  of  120.  On  the  sixth  day  he  died. 
I  subsequently  made  a  careful  examination  of  the  limb. 
On  cutting  into  it,  fetid  gas  and  a  brownish-colored,  tur- 
jid,  \^-atery  serum  escaped  freely  ;  the  connective  tissue 
?med  everywhere  infected  with  this  fluid  ;  the  mus- 
es were  soft  and  of  a  brick-red  tint,  and  the  other 
)ft  i>arts  presented  a  water-soaked  appearance. 
Here,  then,  we  have  all  the  local  symptoms  of  gan- 
ene  well  illustrated  :  1.  Local  depression  of  temi)eni- 
ire ;  2.  Loss  of  sensibility  ;  3.  Discoloration ;  4.  Forma- 
tion of  blisters  containing  blood-colored  fluid,  and  sepa- 
ration of  the  cxiticle  ;  6.  Odor  of  i>utrefaction.  In  this 
instance  little  or  no  blood  probably  escaped  from  the 
limb  after  the  sudden  stoppage  of  the  current  in  its 
main  artery.  The  leakage  of  their  liquid  contents 
through  the  walls  of  its  gorged  vessels,  the  liquefaction 
of  its  tissue-cells,  and  the  hastening  of  putrefaction  by 
artificial  heat^  combined  to  explain  the  changes  that 
followed.  The  immediate  cause  of  death  loaSf  proba- 
bly, pure  septiccemia. 
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The  symptoms  I  have  just  described  will  senre  as  a 
type  of  what  occurs  in  the  more  rapid  cases  of  traa- 
matic  gangrene.  In  many  such  cases,  where  there  ia 
no  external  wound,  there  is  crushing  or  bruising  of  the 
inner  and  middle  coats  of  an  important  artery,  so  that 
they  retract,  as  in  torsion,  and  obstnict  the  vesseL 

Just  in  proportion  to  the  gradual  witJidrawal  qf 
its  arterial  supply  from,  a  part  mill  the  resuiting 
gangrene  assume  the  dry  character. 

A  calcified  condition  of  the  arterial  coats  from  tex- 
tural  degeneration,  together  with  the  failure  in  vitality 
of  age,  constitutes  the  i>athology  of  senile  gangrene, 
A  so-called  "ossified  artery"  can  not  contract  upon  its 
contents  and  supplement  the  heart's  action  in  propel- 
ling the  blood  to  its  destination  ;  hence  the  tissues  suf- 
fer, and  those  farthest  from  the  center  of  circulation 
are  the  first  to  die. 

This  redoubtable  malady  makes  its  api>earance  in 
one  of  the  lower  limbs,  very  rarely  attackiag  an  upper 
extremity.  After  some  months  of  unpleasant  eenai- 
tions  in  the  part,  a  purjilish  spot  is  discovered  upon 
one  of  the  toes,  generally  near  the  root  of  the  nail, 
sometimes  with  its  cuticle  raised  in  a  blister.  From 
this  the  mortification  extends  very  slowly,  the  tiasuea 
usually  drying  into  a  hard,  black,  shrunken  ma^s  as  it 
advances,  and  months  may  elapse  before  its  limit  is 
reached.  This  limit,  when  it  does  occur,  is  generally 
about  the  middle  of  the  leg,  the  disease  rarely  reftching 
the  knee. 

^fi-anwhile,  pain  is  the  most  prominent  symptom, 
and  this  is  often  intolerable,  rendering  the  use  of  opium 
a  necessity,  Percival  Pott,  the  great  English  suiT^feon, 
ascribed  curative  power  to  this  drug,  but  its  influence 
is  limited  to  palliation  of  ]>ain,  which  is  due  to  the  lin- 
gering death  of  the  nerves  of  the  part.  It  is  not  in- 
variably present,  being  replaced  in  some  cases  by  sim- 
ple numbness.  Unless  the  patient  is  free  from  other 
disease,  and  possesses  more  than  usual  vigor  and  tena- 
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city  of  life,  he  is  usually  worn  out  before  the  dis- 
use limits  itself.  The  treatment  of  senile  gangrene 
is  limited  to  a  judicious  ?iusbanding  of  the  patienCs 
tital  resources  looking  to  possible  self-limitation  qf 
the  disease,  after  which  a  cure  may  be  completed  by 

^amputation. 

^  A  woman  of  seventy  was  brought  to  St.  Vincent's 
Hospital  for  the  avowed  purjiose  of  getting  rid  of  her 
leg,  the  lower  part  of  which,  with  the  foot^  was  com- 
pletely black  and  mummllied.  A  line  of  demarkation 
had  formed  some  months  before  at  mid-leg  between  the 

^living  and  dead  parts.     Tlie  shrinking  of  the  latter  had 

^created  a  chasm  which  narrowed  toward  its  bottom, 
where  the  bones,  dry  and  bare,  could  be  touched  by 
the  probe ;  but  for  them,  an  amputation  would  have 
been  completed  by  nature's  efforts.  As  the  patient 
was  otherwise  in  good  condition,  I  accepted  the  indica- 
tion and  removed  the  limb  through  healthy  parts  below 
the  knee,  and  she  made  a  good  recovery.  The  posterior 
tibial  artery  was  found  completely  converted  into  a 
thin  tube  of  bone-like  material. 

The  question  of  amputation  always  suggests  itself 
in  this  disease ;  and,  in  regard  to  this  question,  I  am 
anxious  that  you  should  lie  clear  in  your  judgment, 
especially  as  it  has  been  advocated  unwisely  by  some 
as  a  remedy  for  the  disease.  Even  although  a  rare  ex- 
ception might  be  possible,  yon  will  be  certainly  safe  in 
following  this  rule :  that  ampvtcUion  is  not  proper  in 

^M9enile  gangrene  unless  a  line  qf  demarkation  has 
formed.  As  the  normal  resources  as  to  blood-supply 
of  the  part  luive  already  failed,  as  proved  by  the  spon- 
taneous occurrence  of  gangrene,  unless  we  know  exactly 
[the  point  in  the  course  of  the  main  artery  at  which  the 
Jiilure  of  the  blood-supply  has  been  produced,  and  the 
>n  why,  we  incur,  in  resorting  to  amputation,  a 
>lind  risk,  and  a  very  considerable  risk,  of  a  recurrence 
J  of  gangrene  in  the  stump. 

Sometimes  a  calcified  plate,  projecting  with  a  rough 
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edge  from  the  internal  surface  of  an  artery,  provokes  a 
deposit  of  blood-clot ;  in  this  way  the  vessel's  cali- 
ber becomes  gi-adually  obliterated  by  plugging,  and 
gangrene  follows. 

I  have  seen  several  instances  of  spontaneous  gan- 
grene of  the  foot  in  elderly  patients  with  diabetes. 
The  disease  was  always  of  the  moist  vaiiety,  and  the 
pain  was  not  so  intolerable ;  but  where  there  is  sugar 
in  the  urine  the  prognosis  is  even  more  hopeless  than 
in  true  senile  gangrene. 

A  clot  may  form  in  the  Jieart^  or  a  fibrous  mass, 
already  fonned,  may  detach  itself  from  one  of  the 
valves  and  be  carried  on  by  the  blood-current  until  it 
reaches  an  artery  of  a  caliber  too  small  to  allow  its  far- 
ther passage,  and  here  it  lodges,  constituting  an  embo- 
lus, which,  by  suddenly  cutting  off  the  blood-supply, 
threatens  gangrene.  This  serious  accident,  when  it  in- 
volves the  systemic  circulation,  is  often  pi-eceded  by  a 
paroxysm  of  pixlpitation  and  oppressive  breathing,  and 
the  embolism  almost  invariably  takes  place  in  one  of 
the  lower  extremities.  Its  occurrence  is  marked  by 
sharp  pain  at  the  site  of  the  obstruction,  sudden  numb- 
ness of  the  limb  below  it,  and  coincident  cessation  of 
its  pulses.  Tills  group  of  symptoms  is  sufficiently 
grave  and  startling  to  render  a  diagnosis  of  embolism 
and  probable  gangrene  unmistakable. 

Where  the  eml.iolus  is  simply  a  fibrinous  mass 
detached  from  the  margin  of  a  cardiac  valve,  or  a  small 
clot  which  has  formed  upon  a  rough  projecting  point  of 
a  patch  of  acute  atheroma,  the  symptoms  of  sudden 
cardiac  oppifssion  may  be  entirely  absent ;  but  when 
sudden  pain  occurs  in  a  limb  and  it  grows  cold  and 
numb,  these  symptoms  alone,  occurring  after  middle- 
life,  mark  clearly  enough  the  character  of  the  case,  and 
indicate  the  danger  of  approaching  gangrene  from  em- 
bolism. The  symj)toms  in  the  fatal  illness  of  the  late 
Valentine  Mott  were  of  this  nature ;  he  died,  on  the 
sixth  day,  "of  exhaustion,  attended  by  mild  delirium." 
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[  saw  a  case  of  gangrene  of  the  feet  not  long  since, 
In  consultation,  with  the  object  of  determining  the  pro- 
jiriety  of  amputation.  The  patient,  a  vigorous  man  of 
sixty-four,  had  experienced  a  novel  sensation  of  dif- 
ficulty of  breathing  one  evening  while  sitting  by  his 
fireside.  Ue  went  to  bed  without  saying  much  about 
it,  and  the  next  morning  was  found  to  be  liemipUgic  on 
Lis  right  side.  There  had  been  no  marked  cerebral 
symptoms,  but  the  heart  was  beating  weakly  and  quite 
irregularly,  A  day  or  two  afterward  he  complained 
of  severe  pain  in  the  light  leg  and  foot,  and  this  part 
shortly  became  cold  and  fell  into  gangrene.  The  gan- 
grene was  moist ;  a  line  of  demarkation  formed  slowly 
jnst  below  the  middle  of  the  leg.  Shortly  after,  an 
eschar  made  its  appearance  on  the  heel  of  the  opposite 
ftKjt.  At  my  visit  I  recognized  evidences  of  heart-clot 
and  of  failing  nerve-force,  and,  although  the  gangrene 
had  limited  itself,  I  reluctantly  decided  against  inter- 
ference, in  consequence  of  the  endence  of  heart  diS' 
ease.  The  patient  lived  about  a  month,  suffering  but 
little  pain,  and  finally  died  by  failure  of  the  heart.* 

In  cases  of  this  kind — namely,  of  gangrene  from 
emhoUsm,  with  heart  disease — amputarion  is  rarely  if 
ever  admissible.  In  sixteen  such  cases  collected  by 
Dumaz,  eleven  died  and  three  recovered ;  in  two,  ampu- 
tation was  done,  and  death  follow^ed  in  both,  t  When 
such  cAses  occur  in  advanced  life,  the  rule  against  am- 
putation is  still  more  impeiioas. 

In  disease  of  the  heart  in  younger  persons,  with  de- 
fective ix)wer  in  the  organ,  I  have  more  than  once  seen 
temporary  arrest  of  the  cii'culation  in  the  feet  follow  an 
attack  of  cardiac  distress — with  subsequent  return  of 
the  circulation.     In  one  case  of  this  kind,  in  a  woman 


•Tlufl  case  is  reported  by  the  attemling  pliysician,  Dr.  Iliint,  of 
Efttontown,  N.  J.,  in  the  "  TranBacliona  of  the  State  Me<lical  Society  of 
New  Jersey." 

t  Thesis  on  "  OI)ltt«ration  of  Arteries  of  Limbs  by  Embolism  and 
Tlirombosis,"  Paris,  1872. 
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of  forty,  after  several  such  attacks  which  had  been 
recovered  from,  gangrene  finally  occun'ed  in  both  feet, 
jnst  after  discontinuing  a  mixture  containing  digitalis, 
which  she  had  thought  was  doing  her  good, 

Raynaud  describes*  a  form  of  spontaneous  morti- 
fication attacking  the  fingers  and  toes,  sometimes  the 
nose,  most  frequently  in  chloro-ana?mic  women  under 
forty,  rarely  fatal,  and  characterized,  curiously,  by  the 
fact  of  almost  complete  sjinmetry  in  the  parts  involved. 
This  affection  is  ascribed  to  local  asphyxia  from  depri- 
vation of  blood-supply  through  extreme  contraction  of 
the  smaller  arteries  in  consequence  of  reflex  excitation 
of  vaso-motor  nerves.  The  waxy,  "half -dead"  condi- 
tion of  the  fingere  that  we  see  occasionally  in  aUcEmic 
women  has  the  same  explanation. 

The  mode  of  death  in  fatal  cases  of  gangrene 
varies  according  to  its  seat  and  extent.  Shock  and  col- 
lapse, with  ineflfectual  effort  at  inflammatory  repair,  as 
in  intestinal  strangulation,  and  the  addition  of  septi- 
cemia, where  a  limb  has  become  gangrenous,  would 
seem  to  rank  fii-st  in  onler  of  frequency.  The  "ex- 
haustion," with  "mild  delirium,''  so  often  noted  as  pre- 
ceding dissolution  in  gangrene,  are  characteristic  of 
septiccemia.  Death  from  hectic  and  exhaustion  may 
follow  the  separation  of  extensive  sloughs. 

It  is  well  to  note  that  sulphureted  and  phosphureted 
hydrogen,  the  sources  of  odor  in  gangrene,  are  nause- 
ating and  depressing,  but  not  othenvise  directly  fatal. 
Bernard  injected  the  first-named  gas  into  the  veins  of  a 
dog — as  you  may  remember ;  the  animal  was  excess- 
ively prostrated,  but  recovered  in  an  hour  or  two- 
While  recovering,  a  sheet  of  vrhite  paper  saturated  with 
a  salt  of  lead  held  befure  his  nostrils  was  sensibly  black- 
ened by  hydrosulphuret  of  lead.  This  demonstrates 
that  gases  extricated  by  decomposing  tissues,  which 
gain  access  to  the  blood,  are  eliminated  by  the  lungs. 
I  suppose  that  many  of  the  headaches  due  to  consti- 
♦  "NouT.  diet,  de  m6d.  et  chirurg.  prat.,"  art.  "Gangrene." 
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pation  come  from  osmosis  of  sulphnreted  hydrogen 

I  extricated  by  fecal  matter  in  the  large  bowel ;  they  are 

j  usually  relieved  by  breathing  fresh  air.  WTiere  these 
gases  are  introduced  into  the  blood,  not  by  absorption 
from  within,  but  through  the  lungs  from  >vithont — in 
moderate  amount,  perhaj^s,  but  for  a  longer  j>eriod — as 
in  the  case  of  the  patient  who  breathes  foul  air  in  the 

\  vratd.  of  a  hospital,  or  who  has  a  gangrenous  limb  that 
taints  the  air  he  is  foi-ced  to  inhale,  there  is  more  dan- 
ger to  life  ;  for,  thus  situated,  he  is  cut  off  from  safety 
by  means  of  conservative  ventilation  of  the  blood 
through  the  lungs.  Even  here  the  real  danger  is  not 
direct,  but  indirect ;  it  comes  from  continuous  depres- 

I  fiion  of  the  powers  of  life  by  the  diluted  noxious  agent, 
through  the  effect  of  which  he  is  rendered  less  able  to 
resist  other  poisonous  influences  rather  than  by  the 
power  to  kill  possessed  by  the  offensive  gases  them- 
selves. Thus  the  general  impression  that  bad  smells 
alone  do  not  kill  has  some  foundation ;  but  they  do 
produce  temporary  depression  of  the  nerve- force,  as  is 
proved  by  the  nausea  they  provoke. 

In  regard  to  the  treatment  of  gangrene,  it  is  obvious, 
from  what  I  have  said,  that  its  prevention  is  best  at- 
tained, in  the  first  place^  by  such  measures  as  will  se- 
cure an  adequate  supply  of  blood,  or  an  improved  quali- 

I  ty  of  blood,  to  the  threatened  part ;  and,  in  the  second 
place,  by  antagonizing  any  poisonous  influence  that 
may  unfavorably  affect  the  vitality  of  the  tissues. 

I  The  free  incisions  of  the  skin,  to  relieve  the  obstruct- 
ive tension  of  its  nutrient  vessels,  and  the  removal  of 
injurious  constriction  or  compression — as  by  loosening 

\  a  tight  bandage  or  by  placing  a  paraplegic  patient  upon 
a  water-bed  so  as  to  distribute  more  e<iually  the  press- 
ure upon  his  body — are  examples  of  remedies  by  which 
the  first  indication  may  be  met ;  while  an  improved 
quality  of  food  or  an  exclusive  meat  diet,  to  diminish 
the  amount  of  sugar  in  the  blood  of  a  diabetic  patient, 
illustrates  the  means  of  meeting  the  second  indication. 
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It  is  of  the  fii-st  importance,  therefore,  to  secnre  for 
a  pait  threatened  with  death  tlie  position  and  8um:)nnd. 
ing  circumstances  which  will  favor  its  circulation,  and 
to  support  the  patient  with  the  best  form  of  tonic  and 
substantial  nourishment.  Alcohol,  in  some  form,  is  of 
service  as  food  to  aid  digestion  and  to  protect  the  nerv- 
ous centers  from  shock ;  it  also  serves  to  antagonize  the 
depressing  influence  of  sulphnreted  hydrogen ;  but  it 
must  be  given  moderately,  for  there  is  danger  of  over- 
stimulating  the  heart. 

Are  there  any  drugs  which  have  power  to  arrest  the 
progress  of  gjingrene  after  it  has  fairly  begun  \  Both 
opium  and  "  bark,"  in  former  times,  enjoyed  this  repu- 
tation ;  but,  while  they  have  great  value  in  aiding  the 
sufferer  to  bear  pain  and  in  supporting  the  powers  of 
life,  neither  possesses  any  specijic  virtue  in  arresiing 
tnortijication.  Digitalis  certainly  is  serviceable  in 
steadying  the  action  of  the  heart  when  it  contains  a 
clot,  and  in  stimulating  its  muscular  force  when  defect 
in  this  respect  is  an  element  in  the  causation  of  gangrene. 
Alkalies  have  the  credit  of  temporarily  increasing  the 
oxygen  of  the  blood  and  of  rendering  it  more  fluid,  thus 
preventing  thrombosis  in  case  of  stasis.  Carbonate  of 
ammonia  with  bicarbonate  of  i)otasa  or  soda  would  be 
a  desirable  combination.  I  do  not  see  why  inhalation 
of  oxygen,  when  feasible,  should  be  neglected. 

Deodorizers  are  usually  required  ;  of  these,  the 
are  the  permanganate  of  potass  and  the  clilorides  of 
soda,  zinc,  or  lime.  Carbolic  acid,  which  is  generally 
used  with  liberality  under  the  general  conviction  that  it 
kills  poii5onou3  genus  and  prevents  puti-efactive  fer- 
mentation, can  not  in  any  other  sense  be  properiy 
called  a  deodorizer.  When  gjingrene  of  a  limb  is  threat- 
ened, or  has  actually  taken  place,  amputation,  as  a 
measure  possibly  competent  to  save  life,  can  not  bo  over- 
looked. 1  have  already  spoken  favorably  of  the  primary 
amputation  of  an  utterly  cruslietl  limb  as  a  preventive 
of  fatal  septictema.    The  general  rule  has  also  been  hiid 
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Fdown  that  in  actual  gangrene  amputation  is  net 
proper  until  it  lias  ceased  to  adcance  and  a  line  of  de- 
■markaiion  has  formed.  To  this  rule  there  is  thia 
Jexe«ption:  When,  after  ligature,  or  injury  causing 
obstruction  of  the  main  artery  of  a  limb,  mortification 
takes  place,  commencing  in  the  toes,  then  it  is  justifi- 
able to  amputate  at  once,  and  the  point  selected  for  the 
operation  should  l)e  as  near  as  possible  to  the  seat  of 
the  obstruction  in  the  artery,  and  the  operation  should 
be  done  at  the  earliest  possible  moment  after  the  first 
manifestation  of  gangrene.  Here  the  cause  and  nature 
and  exact  locality  of  the  arterial  obstruction  are  known. 
In  such  ceases,  especially  in  an  upper  extremity,  a  line 
of  demarkation  often  fonns.     In  the  lower  extremity, 

I  self- limitation  of  the  advancing  gangrene  is  rather  the 
exception,  and  a  fatal  result  the  rule. 
But  when,  under  the  circumstances  I  have  stated,  a 
iarge  portion  of  a  limb  falls  into  gangrene,  a  line  of 
demarkation  must  be  awaited ;  otherwise  the  stump  wOl 
Hibe  most  probably  invaded. 

In  the  separation  of  partial  sloughs,  the  aid  of  the 
surgeon's  knife  and  scissors  may  be  required.  In 
detaching  them,  it  is  to  be  remembered  that  the  blood- 
vessels are  very  tenacious  of  life,  and,  to  avoid  bleeding, 
must  be  respected. 
H  Yeast  and  charcoal  are  favorite  ingredients  in  poul- 
tices for  promoting  the  separation  of  sloughs ;  they  may 
l>e  replaced  by  lighter  dressings  saturated  with  deo- 
dorizers or  carbolic-acid  lotion. 


CHAPTER  XXII. 


InflAmmation. 


Before  goin^  on  to  the  subject  of  tumors  it  may  be 
as  well  to  finish  the  little  that  remains  for  me  to  buj^ 
conceraing  inflammation.  Contrary  to  the  usual  plan, 
I  have  left  it  U:>  this  late  period  of  the  course,  becaase, 
in  our  efforts  to  comprehend  inflammation,  we  are  aided 
by  the  illustrations  of  its  several  features  furnished  by 
a  previous. familiarity  with  surgical  diseases  and  inju- 
ries, and  the  methods  by  which  nature  strives  to  repair 
them. 

Heretofore,  under  the  inspiration  of  John  Hunter, 
all  the  phenomena  of  this  process  of  repair,  even  those] 
attending  the  primary  union  of  the  simplest  wound, 
have  l)een  treated  of  imder  the  head  of  inflammation, 
and,  in  fact,  are  still  so  treated  by  systematic  writers 
on  surgery.  The  Hunterian  term  "adhesive  inflamma- 
tion," and  the  expression  "healthy  inflammation,"'  are 
usually  employed  to  designate  the  phases  of  what  I 
have  thus  far  spoken  of  as  the  normal  process  of 
repair. 

The  histological  appearances  which  the  in!croscope>1 
has  shown  us  since  his  day  has  justified  the  i)re9cienoe| 
of  Hunter  by  showing  the  identity  in  the  earlier  stages 
of  inflammation  —  both  in  the  anatomical  elements 
affected,  and  in  the  changes  which  take  place  in  them 
after  the  injury — between  inflammation  and  the  simple 
reparative  process.  It  has  also  taught  us  the  real  dif- 
ference between  tliis :  the  constructhe  phase  of  the  in- 
flammatory process  and  the  series  of  changes  proper- 
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ly  distinguished  as  destructive  which  result  as  conse- 
quences from  its  failure. 

These  latter,  which  comprise  suppuration,  ulceration, 
and  gangrene,  are  the  natural  consequences  of  the  im- 
perfect  resources  of  our  organism  in  the  way  of  repair- 
ing injuries. 

The  term  inilummation  is  obviously  not  applicable 
to  textural  changes  which  are  due  to  imfierfect  nutrition, 
nor  yet  to  the  various  changes  to  which  the  microscopic 
cell  is  liable  while  playing  its  part  in  the  organism — 
changes  descril>ed  by  Rindtleisch  and  other  modem 
pathologists  under  the  already  well-known  terms  of 
"fatty  infiltration " and  "degeneration,"  "cloudy  swell- 
ing," "mucoid softening,"  "calcification,"  "amyloid  de- 
generation," etc.  These  cell  transformations  which  look 
toward  decay  and  death,  not  only  of  themselves  indi- 
vidually as  cells,  but  of  our  organs  and  Ixxlies  of  which 
they  constitute  the  living  elements,  are  all  to  be  sub- 
tracted from  the  results  formerly  ascribed  to  inflamma- 
tion. Thus  we  are  in  the  way  of  learning  more  of  the 
true  nature  of  inilammation  by  finding  out  lohat  it  is 
not  than  wJiat  it  is. 

Let  ns  rapidly  sum  up  the  anatomical  and  physio- 
logical facts  which  constitute  inflammation  as  far  as 
they  may  be  of  service  to  us  clinically. 

TTie  first  of  the  series  of  phenomena  that  follow  a 
hurt  or  local  injury  to  a  part  is  a  sudden  effort  at  con- 
traction of  its  blood- nesnels.  This  is  always  of  short 
duration,  evanescent,  sometimes  even  not  noticeable ; 
and  it  is  invaribly  succeeded,  after  a  short  interval,  by 
the  opposite  condition  of  dil^tatio^n ;  this  is  longer  Ln 
its  duration  and  more  important  in  its  results.  Thus, 
to  the  eye,  there  is  momentary'  pallor,  surely  and  quickly 
followed  by  increased  redness,  as  a  consequence  of  every 
injury  to  the  living  tissues,  whether  mechanical,  chemi- 
cal, or  r)oisonous,  which  d(X^s  not  kill  them  outright ;  and 
with  these  phenomenxi  a  remarkable  increase  in  velocity 
of  the  circulating  current.    A  scratch  of  the  finger-nail 
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upon  the  fore-arm,  or  a  drop  of  nitric  acid  upon  the 
skin,  will  illnstrate  this ;  they  cause  first  pallor,  and  thetti 
increased  redness,  and  it  is  clearly  demonstrable  by 
pricking  with  a  needle  the  web  of  a  frog's  foot  when  its 
capillary  circulation  is  displayed  under  the  microscope.j 

Sir  James  Paget's  experiment  upon  the  wing  of  a 
bat^,  a  warm-blooded  animal  more  nearly  allied  to  man 
than  the  frog,  is  especially  satisfactory.  "  If,  as  one  \a 
watching  the  movement  of  blood  in  a  companion  artery 
and  vein,"  he  says,  "the  point  of  a  tine  needle  bie 
dra^vn  across  them  three  or  four  times  without  app 
eutly  injuring  them  or  the  membrane  over  them,  the] 
will  both  presently  gradually  contract  and  close.  Then,^ 
after  holding  themselves  in  the  contracted  state  for  a 
few  minutes,  they  will  begin  again  to  open,  and,  gradu- 
ally dilating,  will  acquire  a  larger  size  than  they  bad 
before  the  stimulus  was  applied."  ("Lectures,"  etc, 
ut  supra,  p.  225.) 

These  experiments,  although  apparently  trivial,  are, 
in  fact,  of  much  signiticance,  for  they  lead  us  for  the  fii 
time  to  consider  the  nerves  of  a  part  which  has 
subjected  to  injury,  and  they  show  us  how  these  net 
act ;  for  the  cuuse  of  disturl>ance  of  circulation  in  the 
blood-vessels  is  first  felt  by  the  nen^es,  and  its  impres- 
sion is  transmitted  by  them  to  the  blood-vessels.    The 
cut  or  blow  causing  the  sharp  pain  conveyed  to  our 
consciousness  in  the  brain  through  a  sensory  nerve  alsoj 
impresses  a  certain  influence  simultaneously,  through 
nerves  provided  expressly  for  this  purpose,  upon  the 
blo<Ki-ves.«iels  of  the  part  hurt.     Filaments  of  theseJ 
ner\*e3,  called  vaso-motor  because   they  regulate  then 
amount  of  blood  sent  to  the  tissues  through  their  blood- 
vessels for  nutritive  purjioses,  are  found  in  the  coi 
pound  cerebro-spinal  nerves  along  with  sensory  anc 
motor  fibers.    They  also  accompany  the  greater  sym- 
pathetic tnink.s,  for,  when  Bernard  divided  the  mai 
trunk  of  this  system  of  nerves  in  the  neck  of  a  rabbit,' 
the  animal's  ear  of  the  same  side  became  intensely  con- 
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gested,  because  the  nerve  regnlatrng  the  hlood-svpply 
had  been  c^ut  off;  and,  for  the  same  reason,  when  Samuels 
cut  out  tlie  cceliao  ]ilexns  in  the  abdomen,  the  mucous 
membrane  of  the  stomach  was  found  gorged  with  blood. 

Through  our  knowledge  of  these  vaso-motor  nen'es 
we  account  for  the  pallor  caused  by  sudden  fright, 
and  the  glow  that  follows ;  for  the  redness  of  the  con- 
junctiva that  comes  from  rubbing  the  eye  ;  in  short,  for 
the  redness  that  follows  friction  of  any  part  of  the 
body.  Here  the  action  of  the  nen'es  is  retlex,  and  it  is 
also  in  this  reflex  way  that  their  influence  is  brought 
to  bear  upon  the  l)l(.iod-ves8els  of  a  part  subjected  to 
violence,  causing  the  afflux  of  blood  which  invariably 
sets  in  toward  the  point  of  injurj%  and  which  consti- 
tutes the  second  of  the  series  of  changes,  etc. 

The  signifleance  of  this  rapid  afflux  of  blood  to  a 
part  which  has  sustained  injury  is,  no  doubt,  con- 
servative. It  has  the  same  meaning  as  the  rush  of 
blood  to  the  capillaries  of  an  empty  stomach  when  food 
enters  it ;  or  to  the  mammary  gland  of  a  nursing  woman 
when  her  child  draws  at  the  nipple.  The  afflux  of  blood 
toward  an  injured  part  carries  to  it  an  increase  of 
nutritive  power,  with  the  greater  number  of  blood 
corpuscles,  and  greater  volume  of  liquor  sanguinis,  as 
shown  by  enlargement  of  vessels  and  increased  rapidity 
of  current — these  together  constituiing  a  supply  of 
materials  for  repair.  We  shall  find  evidence  of  this 
when  we  come  to  inquire  what  becomes  of  the  blood 
thus  brought  to  an  injured  part.  Meanwhile,  the  part 
is  redf  it  is  what  is  called  " congested^''',  it  is  in  a  state 
of  hf/peramia.  By  the  applic^ition  of  a  mustard-plaster, 
which  acts  as  a  chemical  imtant,  or  as  a  poison,  we  can 
produce  this  i)henomenon  upon  the  skin  at  wilL  As 
we  know  by  ol)servati<«n.  whf  n  the  sinapism  is  removed 
the  redness  after  a  little  disappears — i.  e.,  the  capil- 
laries of  the  part  gradually  shrink  again  to  their 
original  size  ;  the  effect  of  the  injurious  impression  has 
worn  out,  and  the  part  returns  to  a  state  of  health. 
«7 


418 


INFLAMMATION. 


This  is  an  example  of  ^^delitescence,'"  or  resolution^ 
of  the  state  of  abnormal  congestion — which  is  usually 
regarded  as  the  first  stage  of  inflavimati&n.. 

But  when  the  source  of  in-itation — tte  "•'  injury  "  to 
a  part — hs  not  temporary  and  evanescent,  when  it  is 
persistent,  intensified,  or  repeated,  then  its  capillary 
vessels  remain  congested,  and  other  phenomena  gradu- 
ally make  their  api>earance.  These  are  increasing 
distention  of  thf  ressels ;  liquid  and  solid  earufiation 
through  their  walls  ;  and,  finally,  entire  stagnation  of 
the  capillary  current. 

The  picture  already  seen  of  irregularly  distended 
capillaries  with  their  contents  carried  along  by  a  quick- 
ened current  is  modified  by  a  curious  tendency  of  the 
white-blood  corpuscles  to  lag  behind  and  arrange  them,- 
seines  in  contact  with  the  walls  of  the  vessel,  to  which 
some  of  them  manifest  a  tendency  to  adhere.  This 
behavior  of  the  white-blood  globules  is  the  first  step 
toward  migTalion  f  and  this  migration  they  accomplish 
by  working  their  way  tlirough  the  walls  of  the  capilla- 
ries in  the  manner  I  have  already  described  to  you. 
Meanwhile,  the  centnU  current,  comjwsed  almost  en- 
tirely of  red-blood  glolniles,  becomes  more  and.  more 
crowded,  and  it  soon  begins  perceptibly  to  run  some- 
what more  slowly, 

TJie  proportion  of  tJie  liqvor  sanguinis  to  the 
globules  in  the  capillary  current  has  become  Ifss  than 
usual,  a  circumstance  which  also  tends  to  retard  its 
velocity.  This  diminution  in  the  proi^ortion  of  liquor 
sanguinis  is  accounted  for  by  the  liquid  exudation 
thrrtugh  the  walls  of  the  vessels,  which  has  lieen  going 
on  in  an  increased  amount.  I  say  in  an  increased 
amount,  because  this  sweating  or  exudation  through 
the  capillary  walls  is  a  feature  in  the  mechanism  of 
normal  nutritive  process  by  which  the  tissues  are  nour- 
ished from  the  blood.  But  now  the  exuded  material 
is  increased  in  quantity,  and  probably  altered  in  ita 
nature,  as  we  sliall  shortly  see. 
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Finally,  after  the  lapse  of  some  hours,  the  caliber 
of  the  vessel  having  become  gorged  to  it^  extreme 
capacity  with  blood  corpuscles,  and  the  liquor  san- 
guinis having,  apparently,  all  exuded  through  its  walls, 
the  current  becomes  slower  and  slower,  and  presently, 
after  a  few  hesitating,  oscillatory  movements,  it  ceases 
entirely.  Thus  the  condition  of  stafjnation,  or  stasis, 
is  reached,  liquid  exudation  having  been  pretty  much 
accomplished,  and  cell  migration  still  going  on.  Exuda- 
tion and  stasis  ai-e  the  thinl  and  fourth  in  the  series  of 
,  changes. 

^Jieanwhile,  the  circulation  in  the  vessels  immediately 

ind  those  in  which  stasis  has  taken  place  is  still 
progressing  at  an  accelerated  rate  of  speed.  The  sharp- 
ness of  stroke  noticeable  in  the  smaller  arteries  leading 
to  an  area  of  capillaries  blocked  by  the  stasis  of  acute 
inflammation  is  thus  explained.  In  a  bad  felon  in  a 
finger  it  can  often  be  detected  in  the  radial  artery  of 
the  affected  side. 

1  may  remark  here  that  the  explanation  of  the  out- 
ward phenomena  of  pain,  heat,  redness,  and  swelling  is 
now  fully  manifest ;  as  the  greater  afflux  of  red  blood 
accounts  for  the  increased  redness  of  a  part  in  which 
the  changes  just  described  are  going  on,  so  does  the 
exaggerated  exudation  from  its  blood-vessels  explain 
the  siccllinrj:  while  the  greater  quantity  of  blood  in 
the  part,  and  the  increased  activity  of  vital  and  chem- 
ical action,  readily  afford  reasons  for  a  greater  degree 
of  hcaf,  and  the  tension  of  numberless  sensitive  nervous 
filaments  accounts  for  the  pain. 

It  would  seem  that  the  blood  accumulated  in  the 
capillaries  after  stasis  is  not  apt  to  coaffidate,  that  it 
may  pos.sibly  resume  its  flow,  and  that  the  inflammatory 
effort,  even  at  this  stage,  may  end  by  re.solution. 

I  have  already  detailed  in  part  the  changes  in  the 

neighboring  connective  tissue  which  follow  exudation, 

8ta.sis.  and  cell  migration,  as  obsened  under  the  micro- 

;  scope  in  tissues  experimentaUy  injured ;  but,  in  con- 
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nection  with  the  several  different  forms  liable  to 
assumed  by  inflummatoTy  exudation,  it  \%  well  to 
what  we  have  learned  concerning  it. 

In  the  first  place,  as  we  have  seen,  there  is  a  seal 
of  the  substance  of  the  connective  tissue  by  the  bk 
plasnm  which  hii.s  abundantly  exuded  into  its  meshe 
and  wliich  bathes  and  saturates  the  old  and  apparent!] 
withered  connective-tissue  corpuscles  lo<lged  among  Ita 
fillers.  These  old  corpuscles  begin  to  lose  their  shriv- 
eled aspect  under  the  stimulus  of  this  bath  of  blood 
plasma,  and  swell  into  increased  size  by  the  accumula- 
tion of  protoplasm  newly  developed  within  them  ;  their 
nuclei  begin  to  enlarge,  and  the  protoplasm  becomes 
granular  in  aspect.  In  twenty-four  hours  the  uuclei 
liave  8e])arated — each  into  several  distinct  divisions, 
each  of  which  has  invested  itself  with  a  share  of  the 
protoplasm,  and  presents  itself  as  a  new  young  cell — 
such  as  can  be  seen  in  the  embrj'o  when  development 
is  about  to  take  place.  To  this  newly  formed  pn^geny 
are  added  the  emigrant  white-blood  cells  —  the  solic 
material  of  exudation — which,  to  use  the  term  first 
applied  to  them  by  the  Germans,  "wandering"  in  the 
meshes  of  the  adjacent  tissue,  find  themselves  in  the 
company  of  their  kindred  organisms,  the  young  embry- 
onic cells,  from  which,  as  we  have  shown,  they  dilTet^ 
in  no  respect — being,  like  them,  "leucocytes" — except 
possibly,  that  they  may  possess  increased  germinal 
l>ower  from  having  been  more  recently  bathed  in  the 
blood-current.  Thus  the  process  of  cell  germ  iiudion  or 
proliferation— ihe  fifth  in  the  series  of  phenomei 
which  constitute  inflammation — is  still  further  stimu- 
lated. 

Meanwhile,  the  fibers  of  the  cotinective  tissue,  be- 
tween which  these  young  cells  can  be  seen  squeezing: 
themselves  in  rows,  begin  themselves  to  lose  the  di»-J 
tinctness  of  their  outline,  to  fade  out,  gradually, 
though  they  were  dissolving;  and,  in  fact,  they  arej 
presently  lost  to  sight — being  replaced  by  a  Jelly-liX 


IS'FLAMMATIOK. 


421 


mass^  in  which  the  young  cells  alone  are  seen.  These 
latter,  increasing  constantly  in  number  as  the  germi- 
nating process  goes  on,  soon  leave  very  little  intercel- 
lular space  visible  except  that  which  intervenes  between 
the  points  at  which  they  touch  each  other.  In  this 
mass  of  cells,  all  about  the  same  size  and  aspect,  we 
soon  detect  moving  currents  of  blood  corpuscles,  and 
then  the  outline  of  the  walls  of  capillary  vessels  can 
be  made  out,  and  thus  the  result  begins  to  recall  the 
appearance  of  what  you  are  already  familiar  with  under 
the  names  of  embryonic,  or  young  connective  tissue, 
which  I  have  described  to  you  under  the  name  of  granu- 
lation tissue. 

Notice,  meanwhile,  that  the  cell  germination  which 
has  brought  about  this  result  has  been  accomplished  at 
the  expense  of  pre  existing  tissue,  and  that  it  has  been 
attended  necessarily  by  arrest  of  function  in  the  parts 
in  which  these  changes  have  been  going  on.  The 
scarcely  j)erceptible  old  connective-tissue  corpuscles, 
with  their  dormant  nuclei,  had  originally  brought  into 
existence  the  comparatively  dry  bundles  of  cobweb-like 
fibere  (among  which,  after  having  assumed  a  determinate 
form,  they  were  quietly  reposing),  and  which,  as  a  part 
of  the  original  "vascular  tissue"  of  the  embryo,  had 
served  and  was  still  serving  to  surround  and  support 
the  blood-vessels  and  connect  them  to  the  parts  they 
were  destined  to  nourish,  which,  as  you  know,  is  the 
normal  function  of  connective  tissue ;  now,  these  old 
connective-tissue  corpuscles  are  stirred  np  again  to  life 
and  action,  by  the  irritation  of  injury,  to  make  new  con- 
nective tissue  for  the  purpose  ostensibly  of  repair.  But 
their  former  uses  are  temporarily  suspended,  i)erhaps 
]>ermanently  abolished. 

Possibly  the  neoplasm  which  results  from  this  series 
of  changes  in  the  progress  of  its  development  into  con- 
nective tissue  might,  under  other  and  possible  cinuim- 
stances,  fatally  interfere  with  the  delicate  structure  of 
a  secreting  gland  or  some  vital  organ,  or  prove  the 
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starting-point  of  a  tumor.  We  have  a  striking  illustra- 
tion of  this  possibility  in  the  puthologj'  of  cirrltosis  of 
the  liver,  with  which  you  are  probably  familiar.  Alco- 
hol, circulating  habitually  in  the  hepatic  vessels,  acta  as 
a  chemical  irritant  and  j^roduces  inflammatory  exm 
tion  in  the  surrounding  connective  tissue  or  parenchyma^ 
of  the  organ,  and  the  consequent  cell  proliferation 
results  in  its  solidification  and  subsequent  contraction. 
By  this  the  glandular  elements  of  the  liver,  as  well  as 
its  larger  vessels,  are  fatally  compressed,  the  whole 
organ  contracted,  and  its  surface  becomes  covered  i^nth 
knobby  eminences,  which  have  given  it  the  name  of  the 
hobnail,  or  drunkard's  liver,  I  would  have  you  infer 
from  this  that  inflammation,  when  it  advances  beyond 
its  earlier  stages  of  inci-eased  nutritive  action,  is  necea-j 
sarily  characterized  l>y  interference  with  function  in  tli 
inflamed  tissue  or  organ,  possibly  of  over-growth,  an< 
that  the  uses  of  the  inflamed  part  are  in  danger  of  per- 
manent impairment,  possibly  of  destruction. 

In  the  pathology  of  the  present  day,  simple  cell  pro- 
liferation under  the  influence  of  slight  irritation  consti* 
tutes  7n/ptrplasia — a  tei-m  in  general  use,  originally* 
coined  by  Virchow,  and  meaning,  literally,  an  increase 
in  the  numhtT  of  the  individual  structural  /'  'v 

of  a  part.  Ktheirritation  be  diminished  or  wit)  i 
the  embryonal  cells  "  return  to  their  former  condition 
and  form  tissue  similar  to  that  from  which  they  sprung.", 
But  if  the  inflammation  pei-sists  and  bec^omes  more  in- 
tense,- the  old  tissue  is  destroyed  and  disappears  in  th« 
manner  I  have  detailed,  and  the  embryonal  cells  organ- 
ize into  a  tissue  which  has  deviated  fi-om  the  primitive 
type,  or  they  become  incajmble  of  constituting  a  definite 
tissue,  and  form  pus.     (Comil  and  Ranvier.) 

The  phenomena  of  inflammation  thus  far  noted  in- 
clude mainly  anatomical  changes  which  are  entirely 
demonstrable.  Is  there  any  inflammatory  change  in  the 
blood  concerning  which  organic  chemistry  can  give  ns 
information  1  Only  this :  There  is  good  reason  to  believe 
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that,  there  is  a  very  moderate  increase  in  the  relative 
quantity  of  fibrin ;  certainly  a  tendency  to  the  formation 
of  an  increased  amount  of  this  substance  by  chemico- 
vital  changes  coincident  with  the  inflammatory  excite- 
ment. (A.  Schmidt ;  Comil  and  Ranvier.)  But  this 
would  seem  to  occur  only  when  there  is  fever,  with 
symptoms  of  what  we  call  acute  inflammation — i.  e., 
where  the  cardinal  symptoms  of  pain,  heat,  redness, 
and  swelling  are  present  in  a  positive  degree.  The 
largest  amount  of  fibrin  has  been  fonnd  in  acute  inflam- 
matory rheumatism  and  pneumonia,  in  acute  tonsillitis, 
erysipelas,  and  acutely  suppurating  glands.  (Follin, 
from  Andral  and  Gavarret.) 

The  so-called  inflammatory  crust  seen  on  Mood-clot 
was  formerly  regarded  as  very  significant  and  as  justi- 
fying bleeding  from  the  arm  as  a  remedy.  But  this 
apj>eai'ance  is  often  seen  in  the  Mood  of  pregnant 
women  in  perfect  health,  and  Andral  found  it  even  in 
the  thin  blood  of  chlorotic  girls.  At  the  present  time 
little  importance  is  attached  to  it. 

Of  the  nature  of  the  exiidntions  which  escape 
through  the  walls  of  the  capillaries  under  the  inflnence 
of  inflammatory  congestion  it  seems  to  be  the  best 
opinion  that  they  are  mainly  serons,  containing  a  vari- 
able, quantity  of  '''"flhrinoyenons  matter,^''  which  coagu- 
lates only  after  esciiping  from  the  vessels.  Plastic 
lymph  deposited  on  the  surface  of  a  recent  wound  is 
one  of  the  results  of  this  coagulation.  According  to 
the  latest  authorities  (Cornil  and  Ranvier),  it  takes  place 
suddenly ^  as  it  were^  by  precipitation  frmn  the  se- 
rous discharge  in  successine  layers,  the  ej^udation  in 
contact  with  the  tissues  al^ne  coagulating.  In  this 
form,  upon  a  wounded  surface,  we  have  seen  that  it 
serves  as  a  hot-be<l,  or  blastema,  in  which  cell  germi- 
nation takes  place.  On  serous  membranes  this  same 
exudation  takes  the  shape  of  what  are  called  "false 
membrnnes,"  which  may  become  organized  into  con- 
nective tissue. 
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There  is  a  more  purely  serous  form  of  inilamms 
exudation,  which  is  highly  albuminous,  but  does  nc 
coagulate ;  of  this,  the  fluid  that  collects  in  the  tunica 
vaginalis  during  an  epididymitis,  or  in  connection  with 
a  syphilitic  orchitis,  are  examples.  This  same  fluid  is 
found  in  the  cavity  of  the  pleura,  and  in  that  of  the 
peritonjeum,  in  certain  grades  of  inflammation,  and  also 
in  the  meshes  of  the  connective  tissue ;  but  it  diifers 
from  the  serum  of  ordinary  anasarca,  icJiich  conlainn 
dbsolutely  no  fibrinogenous  matter  wJiatever. 

According  to  Cornil  and  Ranvier,  following  Vir- 
chow,  mucous  exudations  ttike  place  from  mucous,  and 
also  from  synovial,  membranes,  and,  under  acetic  acid, 
deposit  filaments  of  the  sutetance  known  as  mucin. 
These  filaments  of  mucin  ''form  tliick  layers  upon  the 
surfaces  of  articular  cartilages,  notably  in  white  swell- 
ings." What  the  Germans  call  croupous  exudation 
consists  of  cell  elements  with  filaments  of  mucin  and 
fibrin. 

The  true  dlpMheritic  exudufion,  according  to  Wa 
ner,  consists  of  epithelial  cells  which  have  undergone  a' 
peculiar  enlargement  and  a  fibrinous  degeneration  under 
the  influence  of  the  specific  diphtheritic  poison. 

In  studying  the  subject  of  injlammatnry  exudfitiong,' 
the  imperfection  of  our  knowledge  is  manifested  by  th»» 
diversity  of  opinion  among  those  who  have  devoted 
most  attention  to  it. 

It  remains  for  us  to  notice  the  new  formation  of 
capillary  vessels^  in  inflammation,  which  succeeds  the 
massing  of  embryonic  cells,  and  which  is  the  last  of  tl 
series  of  anatomical  phenomena  which  are  regarded 
characteristic  of  inflammation.  This  curious  eflft>rt  at 
development  involves  changes  in  the  flattened  cells  ol 
protoplasm  forming  the  capillary  walls.  These  eel 
swell  and  soften,  and  send  out  processes  which  ronne<'t 
themselves  with  adjacent  vessels.  They  also  give  it 
by  solution  of  continuity,  or  rupture,  to  slender  st 
of  red  globules  which  channel  their  way  tlut>iigh  the 
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mass  of  newly  formed  embryonic  cells,  and  these  new 
cells  flatten  themselves  out  to  form  walls  for  the  new 
currents. 

This  series  of  changes,  then,  according  to  the  teach- 
ings of  modern  pathology^  constitutes  inflammation. 

To  sum  up,  they  comprise  ajjlux  of  blood  to  the 
affected  part,  with  increased  rapidity  of  current ;  an 
increase  of  exiulation,  more  or  less  altered  in  its  nature 
from  the  blood  plasma ;  stagnation,  or  stiisis  of  blood  in 
the  distended  vessels  ;  cell  germination  and  prolifera- 
tion, replacing  original  tissue  by  a  mass  of  embryonic 
cells;  and,  finally,  the  formation  of  new  capillary  ves- 
sels in  this  mass  of  cells,  and  its  organization  as  young 
connective  tissue,  confiiiuing  Strieker's  deGnitioa. 

Notice  that  the  seat  of  all  these  phe-nomena  is  in 
the  capillary  vessels,  and  in  the  connective  tissue  im- 
mediately surrounding  them,'  and  that  they  greatly 
resemble  the  ordinary  features  of  the  process  of  nor- 
mal nutrition. 

It  is  not  easy  to  believe  f^tat  there  is  any  other  than 
a  constructive  or  reparative  purpose  in  this  series  of 
clianges  to  which  tee  are  compelled  hy  scientific  pre- 
cision to  confine  the  definition  of  inflammcition.  The 
simple  fact  that  they  invariably  follow  injury,  and,  as 
a  rule,  result  in  the  repair  of  injury,  is  certainly  sug- 
gestive of  their  conservative  character. 

Why,  then,  is  inflammation  habitually  spoken  of  as 
the  fertile  source  of  so  many  evils ;  as  the  ideal  adver- 
sary to  be  continually  contended  with  by  the  surgeon, 
as  his  main  business,  in  striving  to  avoid  bad  results  in 
treating  wounds  J 

As  I  have  already  intimated,  this  is,  in  a  certain 
sense,  a  pathological  fiction  ;  the  term  inflammation 
has  been  used  to  a  greed  degree  as  a  convenient  expres- 
sion to  mask  our  want  of  precise  knowledge  of  the  real 
causes  of  the  ill-behavior  of  icounds. 

As  we  gain  more  familiarity  with  these  censes  we 
shall  probably  hear  less  of  the  destructive  consequences 
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of  inflammation.     At  least,  in  view  of  our  absolute  igno* 
ranee  of  any  essential  nature  or  quality  of  inflammatioa-J 
beyond  what  may  be  inferred  from  the  statement  whici 
I  have  laid  before  you,  and  this  comprises  about  all  th«J 
exact  knowledge  we  possess,  I  feel  justified  in  ea 
ing  this  opinion. 

The  so-called  "destructive"  tendencies  of  inflam- 
mation, as  far  as  I  can  see,  have  their  fundament 
causes  in,  first,  tlie  limited  power  inherent  in  our  < 
plex  organisms  to  repair  injuries ;  second,  in  the  chj 
ter  of  a  given  injury,  as  rendering  its  repair  difficult 
attainment ;  third,  in  the  presence  and  effects  of  sep-" 
tic,  or  otherwise  mischievous,  poisons,  or  other  detri- 
mental influences ;  fourtli,  in  the  noxious  effects  of 
crowding  and  unhealthy  modes  of  life,  ujion  our  organ- 
isms, which  render  them  unable  to  resist  these  detrimen- 
tal influences ;  and,  finally,  in  the  want  of  sufficienUi 
accurate  knowledge  of  natures  methods  to  guide  iu  it 
managing  wounds  in  accordance  with  t?iem. 

I  may  illustrate  my  meaning  by  passing  in  review 
some  of  the  phases  of  a  grave  surgical  case — a  con  1 

fracture  of  the  leg,  for  example.     This  is  a  -  I 

accident  in  which  amputation  is  often  called  for  to  sa\ 
life,  not  only  as  a  primary  operation,  through  conviction, 
by  the  teachings  of  exjxirience,  that  the  powers  of  the 
organism  are  not  equal  to  its  repair,  but  also,  later,  to 
avert  the  consequences  of  exhaustion  from  suppnratioaj 
and  abscess  (usually  ascribed   to  inflammation),  anc 
threatened  death  by  hectic. 

If  at  the  outset  of  such  a  case  the  surgeon  sut 
in  closing  the  wound  and  converting  the  compound* 
fracture  into  a  simple  one,  his  art  proves  all-sufficient, 
and  the  cure  follows,  as  in  all  subcutaneous  lesions, 
without  any  delay  l.>eyond  what  is  required  for  the 
uncomplicated  jirocess  of  repair.  If  he  fail  in  clc 
the  wound,  tlieu  trouble  and  delay  in  the  cure  begin. 
The  broken  bones,  say  of  the  leg,  and  the  oj>en  wouodj 
communicating  with  them,  are  situated  almost  Ixiti 


jyFLAJlifATIOy. 


427 


ably  at  the  anterior  surface  of  the  limb,  which,  from 
necessity,  is  placed  for  treatment  upon  its  posterior 
surface.  The  fluids  which  accumulate  at  the  point  of 
fracture,  and  in  the  unclosed  wound,  have  no  means  of 
escape  except  by  overflow,  and  they  necessarily  tend  to 
gravitate  to  the  bottom  of  the  wound  among  the  mus- 
cles at  the  deeper  parts  of  the  limb,  where  they  provoke 
inflammation,  abscess,  and  burrowing.  Here  is  the  first 
inherent  difficulty  arising  from  the  character  of  the 
injury ;  and,  in  consequence  of  this,  treatment  may  be- 
come powerless  unless  very  skillfully  directed.  The 
indication  is  to  keep  the  fragments  of  the  br<  »ken  bones 
in  api>osition  and  at  rest,  in  order  to  secure  their  union ; 
but  the  embryonic  tissue,  that  forms  for  the  purpose 
of  closing  the  wound  in  the  soft  parts,  will  undergo 
heteroplastic  change  and  run  off  in  the  shaj^e  of  pus 
while  awaiting  the  slower  process  of  healing  in  the 
bone;  and  there  is  danger  of  necrosis  and  osteo-mt/e- 
lilis  in  consequence  of  the  fragments  being  constantly 
bathed  in  pus  which  has  no  outlet  except  by  overflow 
from  the  wound.  Moreover,  the  patient  is  exposed, 
especially  in  a  hospital,  to  the  other  dangers  which 
attend  open  wounds. 

The  most  promising  treatment  in  this  contingency 
would  be  to  suspend  the  leg  in  a  firai  divssing  fi-om  a 
frame  or  cradle,  to  make  an  opening  through  the  limb 
Ix>steriorly  from  the  wound,  and  to  insert  one  or  more 
caoutchouc  tubes  through  it  so  that  the  pus  may  drain 
away  through  a  depending  outlet  as  fast  as  it  foims, 
thus  effecting  what  is  called  '■^through  drainage.-'' 
This  measure,  if  promptly  and  successfully  carried  out, 
will  certainly,  under  favorable  circumstances,  stop  the 
burrowing  pain  and  attendant  fever ;  in  other  words,  it 
will  cut  short  the  destructive  symptoms  of  inflamma- 
tion. These  symptoms  are  obviously  caused  by  the 
unpropitious  attitude  of  the  injured  i«rts,  and  the  in- 
floenoes  which,  by  interfering  with  the  simple  process 
(rf  lepair,  under  the  conditions  by  which  repair  is 
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fffected  in  our  organisms,  rendered  suppuration  a  nec- 
essity. 

Mr.  Lister  lias  proved  thaf,  by  the  early  and  faithful 
employment  of  his  antiseptic  appliances,  repair  may 
be  attained,  even  under  the  untoward  conditions  of 
injury  presented  by  a  bad  compound  fracture  of  the 
leg,  without  suppuration. 

I  ran  not  talve  time  to  pnrsne  the  illustrative  caw 
further,  but  it  seems  to  me  that  its  points  justify  us  in 
asking  ourselves  whether  it  Is  not  more  rational  to  as- 
cribe such  symptoms  as  I  have  detailed — i.  e.,  Bup]mra- 
tion,  abscess,  and  delay  in  healing — to  natural  and  of  ttn 
preventable  causes  entirely  sufficient  to  account  for 
them,  and  which  the  mind  can  gnusp,  rather  than  to 
an  unintelligible  something — called,  for  convenience, 
inflaniTuation — the  ival  nature  of  which,  if  it  have  any 
beyond  what  we  have  set  forth,  has  so  far  ntterly 
eluded  research  ? 

Injlammatiov,  then^  as  far  as  we  certainlif  know, 
consists  in  a  series  of  changes  wJdcJi  tale  place,  mainly 
if  not  entirehj,  in,  the  capillary  vessels  of  a  part  and 
the  eonneciice  tissue  surrounding  them,  and  which,  if 
not  interrupted,  result  in  cell  proliferation  and  the 
formation  of  embryonic,  and  ultimately  qf  conncciite, 
tissue. 

We  have  studied  the  phenomena  of  inflammation, 
for  convi^'uience,  in  the  connective  tissue,  l)ecause  this 
tissue  exists  pretty  much  everywhere  in  the  lK>dy,  and 
is  always  in  immediate  relation  to  the  capiUary  vessels ; 
but  in  ail  the  other  tissues  the  main  phenomena  of  the 
process,  with  the  exception  of  certain  incidental  pecu- 
liarities, are  the  same.  Everywhere  its  characteristic 
result,  if  not  prevented,  is  cell  proliferation  and  forma- 
tion of  embryonic  tissue.  AVhen  this  result  is  somewhat 
interfered  with,  some  of  the  new  cells  fail  of  complete 
development,  and  are  ca.st  out  as  pus,  suppuration. 
Sometimes  when  the  inflammatory  process  is  very  acute 
the  stasis  is  extensive,  with  occasional  rupture  of  ves- 
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eels  and  escape  of  red-  as  well  as  wMte-blood  globules, 
and  local  death,  takes  place  iu  a  limited  area,  through 
cutting  off  of  the  usual  blood-supply.  This  is  the  *'  ter- 
mination'' of  inflammation  iu  gangrene. 

When  pus  collects  in  the  tissues,  as  in  abscess,  its 
pressure  is  liable  to  produce  the  same  result — namely, 
death  of  tissue — but  by  slower  wasting  or  molecular 
death  of  the  tissues  whose  blood-supply  has  been  inter- 
fered with ;  this  constitutes  the  "  termination"  in  ulcer- 
ation. Chronic  injfammation  has  l)een  already  de- 
scribed as  characterized  by  habitually  enlarged  vessels 
and  swelling,  or  induration  fi-om  fwirtiaUy  developed 
embryonic  tissue. 

Here,  then,  with  the  exception  of  resolutio7i,  which 
has  been  already  noticed,  we  have  all  the  incidental  con- 
sequences of  inflammation  which  have  been  usually 
described  as  its  terminations — namely,  suppuration, 
ulceration,  gangrene,  and  induration.  Tliese  terms  at 
present  are  mainly  used  in  the  sense  ascribed  to  them, 
like  the  term  inflammation,  for  the  sake  of  convenience ; 
for,  with  the  excejttion  of  resolution,  they  are  obvi- 
ously not  real  teiminations  of  tlie  process.  As  we 
now  regard  it,  they  are  incidental  consequences  of  the 
inflammatory  condition,  but  not  strictly  and  literally  its 
terminations. 

It  follows,  also,  from  our  present  view  of  the  subject, 
that  the  old  distinction  between  traumatic  and  idio- 
patkic  inflammation  is  no  longer  tenable.  An  idio- 
pathic affection  is  necessarily  spontaneous,  not  pre- 
ceded by  anything  that  acts  as  a  cause  ;  but  inflamma- 
tion, as  far  as  we  can  learn,  is  nothing  more  than  a 
series  of  changes  that  follow  injury,  and  can  not,  there- 
fore, originate  of  itself.  Every  inflammation  must 
have  a  cause  potent  enough  to  provoke  the  ".series 
of  changes,"  and  tliis  cause  is  technically  called  an 
"injury" — whether  it  be  inflicted  from  ^^^tho^t,  as  a 
wound,  or  from  within,  as  from  acrid  ingesta  irritating 
the  surface  of  the  intestine ;  or  it  may  arise  from 
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alteration  or  death  of  a  portion  of  tissue  acting  as  a 
foreign  body,  or  from  pemerted  nertous  infiU'tnce,  or 
from  a  poison  in  the  blood.  In  this  sense,  therefore, 
ereri/  injlammation  is  traumatic,  and  the  term  idio' 
pathic  has  no  longer  any  significance  as  applied  to  it. 

In  connection  with  the  causes  of  inflammation,  we 
are  hardly  sufficiently  awake  to  the  fact  that  the  simple 
contact  of  certain  poisons  with  the  tissues  may  act  as 
an  efficient  provocation.  The  ''specific  induration,^  as 
it  is  called,  which  characterizes  the  primary  lesion  of 
syphilis  and  gives  it  the  name  of  hard  chancre,  is  due 
to  cell  jjroliferation.  In  those  unfortunate  cases  in 
which  an  obstetrician  is  inoculated  with  the  vims  of 
syphilis  through  a  hang-nail,  or  a  scratch  of  the  linger, 
I  have  been  strack  with  the  general  thickening  that 
follows  from  cell  proliferation,  often  involving  one  or 
two  phalanges.  A  primary  syphilitic  sore  on  the  lip  of 
a  young  woman  is  remarkable  for  its  abundant  indnn- 
tion. 

It  would  be  a  profitable  study  to  follow  out  the 
peculiar  features  manifested  in  other  tissxies  besides 
the  connective  by  the  series  of  changes  which  constitute 
inflammatifm.  I  have  already  called  your  attention  to 
the  l>eha\ior  of  some  of  the  non-vascular  tissues  in 
connection  with  healing.  In  cartilage,  for  example, 
its  peculiar  substance,  by  the  proliferation  of  its  own 
cells,  was  converted  into  embryonic,  and  then  into  con- 
nective, tissue,  as  you  saw  in  the  representation  of  the 
result  of  the  experiment  on  the  rabbit's  rib.  The  same 
changes  take  place  in  the  c^irtilages  of  incrustation  ;  so 
that  after  a  hiivjoint  disease,  if  the  inflammatory  clianges 
have  not  involved  the  structures  of  the  joint  too  exten- 
sively and  given  ri.'io  to  pus  formation,  its  articnlar 
surfaces  may  Im?  left  bound  together  by  newly  formed 
connective  tissue,  constituting  what  is  called  "fibrooa 
ankylosis." 

In  inflammation  of  honCy  the  walls  of  the  Ilaversi- 
an  canals  always,  of  necessity,  undergo  absor])tion,  so 
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that  there  may  be  room  for  the  increased  afflux  which 
roast  precede  proliferation  and  repair.  Hence  the  slow- 
ness of  the  process  in  this  tissue.  Under  a  continuance 
of  irritation,  the  condition  of  caries  or  osteitis  may  fol- 
low ;  or,  absorption  persisting,  the  condition  called  rare- 

^fying  osteitis  may  ensue,  in  which  there  is  little  tend- 
ency to  repair  by  formation  of  new  bone.  In  b<me  there 
are  cells  of  no  less  than  four  distinct  varieties  (not 
counting  those  which  lie  buried  in  the  lacuna*),  all  of 
w^hich  take  on  rapid  germination  under  the  stimulus 

I  of  injury.  The  true  marrow-cells  {medullo-celles  of 
Robin)  already  closely  resemble  embryonic  leucocytes, 
and  the  large,  i:>eculiar  cells  with  many  nuclei  (the 

t  myeloplaxea  of  Robin),  which  lie  free  and  isolated  in 
the  medullary  cavities,  will  be  both  encountered  here- 
after as  forming  the  substance  of  a  not  uncommon 
variety  of  tumor — ^the  myeloid  sarcoma.  Besides  these, 
there  are  large,  ordinary  fat-cells ;  and,  linally,  those 
of  connective  tissne.  It  is  unnecessary  to  describe  the 
behavior  of  the  first  two  varieties,  which  are  already 
but  little  removed  from  the  embryonic  stage ;  and  with 
the  last  two  you  are  already  familiar.  It  is  sufficient 
to  say  now  that,  if  an  incision  be  made  over  the  end  of 
one  of  the  long  bones  of  a  rabbit,  and  a  bone-drill  in- 
serted into  its  spongy  substance,  the  animal  may  be 
killed  on  the  third  day  with  the  certainty  of  finding  cell 
proliferation  already  fully  established  around  the  seat 
of  the  injury.  If  the  Ixjne  be  then  soaked  in  an  acid 
solution  so  that  it  may  be  cut,  and  a  thin  section  be 

[  placed  under  a  miignifying  power  of  a  hundred  diame- 
ters, masses  of  young  embryonic  cells  will  be  recognized 
in  the  immediate  neighborhood  of  the  track  of  the  drill 

[  (Fig.  14).  Observe  that  the  thin  plat€!  of  bone  forming 
the  wall  of  one  of  the  cancelli  is  being  apparently  eaten 
away  by  the  growing  masses  of  neoplasm  which  are 

•developed,  at  its  expense,  out  of  its  substance.    This 

f neoplasm,  if  the  case  pr«)gres8  favorably  toward  repair, 
tvili  be  ultimately  converted  into  bone  by  the  addition 
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of  earth  salts  ;  if  nut,  it  may  stop  short  at  the  stage  of 
connective  tissue,  as  in  ununited  fracture,  or  fail  of  its 
object  entirely,  and  breiik  do%\Ti  into  pus. 


riu.  It. 
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Inflamed  bone. 


When  the  adipose  tlssve  is  the  seat  of  lrritati<m 
from  injury,  the  nuclei  of  the  fat-cells  liegin  to  prolifer- 
ate, and,  the  oily  contents  of  the  cell  beinj^  absorbed  or 
discharged,  its  cavity  is  soon  filled  by  their  progeny— 
not  of  young  fat-cells^  hut  of  young  connect ive-ii/isva 
cells — ready  to  take  on  development  into  cicatricial  tis- 
sue. This  is  important,  as  it  shows  that  fatty  surfaces 
will  not  fail,  under  favorable  circumstances,  to  unite. 
Tlius,  I  have  had  primary  union,  after  a  Syme's  ampu- 
tation at  the  ankle,  l>etween  the  fatty  cushion  of  the 
heel  flap  and  the  cartilaginous  surfaces  of  the  tibia  and 
fibula.  And,  aftpr  the  removal  of  large  fatty  tumors, 
if  judicious  dniinage  is  employed  to  convey  away  the 
superabundance  of  oil  that  is  liable  to  escajie  from  the 
injured  fat-cells,  and  gentle  and  equable  pn\ssure  is 
applieil  to  keep  the  surfaces  in  apposition,  grnxl  union, 
according  to  my  experience,  may  be  exi>ected. 
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In  injury  of  miisciilar  tissue,  the  burden  of  action, 
jparative  or  inflammatory,  is  borne  by  the  connective 
tissue  by  which  the  fleshy  particles  are  enveloped,  and 
its  blood-vessels.  The  sarcous  elements  liquefy  and 
are  absorbed.  This  is  shown  by  the  result ;  for  a  wound 
of  muscle  is  always  united  by  connective,  and  never  by 
muscular,  tissue. 

A  man  received  a  knife  wound  of  the  belly  involving 
'the  thickness  of  the  abdominal  muscles,  but  not  injuring 
any  of  the  viscera.    The  wound  was  closed  by  twisted 
Butures   deeply  applied,   and  recovery  followed.      A 
month  later  the  man  api>lied  for  a  truss  to  prevent  the 
ptestines  from  bulging  at  the  seat  of  the  wound,  where 
le  abdominal  wall    already  looked   thin  and  over- 
"stretched,  and  was  obviously  unable  to  resist  the  press- 
ure from  within,  for,  when  he  coughed,  the  projection 
was  very  considerable.    The  muscular  fibers  had  evi- 
dently retracted  in  every  direction,  leaving  a  large  gap 
jWhich  was  filled  only  by  connective  tissue,  and  this  had 
Jroved  incompetent  to  replace  the  muscular  tissue  in 
"function. 

In  nerves  the  proliferative  changes  take  place  entire- 
ly in  the  neurilemma ;  as  far  as  we  know,  it  has  not 
been  accurately  determined  how  the  nerve  substance 
proper  behaves.  The  fact  has,  nevertheless,  been  amply 
proved  that  the  ends  of  a  divided  nerve  will  unite  with 
jstoration  of  function.  Richet,  one  of  the  surgeons  of 
ihe  H6tel  Dieu,  at  Paris,  in  1872,  reunited  the  ends  of 
a  divided  median  nerve  at  the  wrist  by  a  silver  suture, 
and  restoration  of  function  of  the  nerve  followed.  The 
experiment  constantly  succeeds  in  the  dog.  In  1873, 
Legros  demonstrated  under  the  microscope  union  of 
le  nerves  of  the  spleen  in  a  dog,  which  nerves  he  had 
irenonsly  divided.  My  learned  colleague,  the  pn:»fe.ssor 
of  physiology  in  this  school,  who  so  rarely  fails  in  his 
experiments,  had  on  one  occasion  divided  the  pneumo- 
gastric  nerve  in  a  dog  in  order  to  show,  some  time  later, 
before  the  class,  the  fatal  effect  of  dividing  the  remain- 
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ing  pneumogastric.  To  his  surprise,  tlie  animal  did  not 
die,  as  he  should  have  done  in  obedience  to  i>hysiological^ 
law.  On  examination,  it  was  found  that  the  iiereefl^n 
dimded  had  grown  together  again.  And  this  union 
of  the  pneumogastric  nerve,  after  its  exjierimental  j 
division  in  the  dog,  has  been  observed  by  other  physi- 
ologists. EpUhelial  cells  respond  readily  to  the  irrita- 
tion of  injury  much  more  promptly  than  those  of  thet 
epidermis.  In  the  case  of  mucous  vieiiihrane  artificially 
irritated,  the  outer  ceils  are  first  thrown  off,  and  the 
younger  cells  beneath  exhibit  the  germinal  impulse  by 
multiplying  their  nuclei  and  swelling  up  with  i)roto- 
plasra  until  each  becomes  a  nest  of  young  embrj-onic 
cells,  and  then  bursts  and  disgorges  them.  Deprivt 
thus  of  blood^supplg,  if  discharged  on  the  free  surf  a 
of  a  mucous  membrane  their  further  power  qf  ger- 
mination and  developvient  is  aTtested^  and  they  are 
washed  away  in  the  liquid  exudation,  as  pus. 

The  epithelium  of  serous  membranes  l^ehaves  in  a 
precisely  similar  manner  aa  f ar  aa  the  genninal  activity 
of  its  ceUs  is  concenied;  but  there  seems  to  exist,  in 
irritation  of  serous  membranes,  a  tendency  to  a  more 
fibrinous  exudation  of  plastic  lymph,  which  glues  tbera 
fast  on  its  surface  and  leads  to  the  formation  of  false 
membranes,  which  possess,  in  consequence,  a  certain' 
power  of  self-organisation  into  connective  tissue.  Under 
the  influence  of  a  stronger  inflammation-pro<luciiig, 
cause,  or  under  circumstances  unfavorable  for  repair — as 
in  blood-poisoning — the  epithelium  of  a  serous  mem- 
brane, however,  may  be  thrown  oflf  as  pus,  as  in  a  mu- 
cous membrane ;  it  is  associated  with  serum  which 
varies  in  amount  and  in  its  degree  of  coagulating  power 
according  to  the  vital  force  of  the  subject.  In  a  re- 
corded experiment  (Cornil  and  Ranvier),  twenty-four 
hours  after  an  artificial  peritonitis  had  been  excited  by 
the  injection  of  a  small  quantity  of  nitrate-of-silver 
9«:)luti<jn  into  the  cavity  of  the  peritonreum  of  a  rat  a 
turbid  fluid  containing  cellular  elements  was  found  on 
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laying  it  open.  Of  tliese  cells,  all  derived  from  the 
epithelium  of  the  serous  membrane,  some  resembled 
young  pus  corpuscles,  some  were  larger,  containing  one 
or  more  nuclei — old  pus  corpuscles — and  others  were  in 
an  intermediate  stage.  In  another  case,  examined  at 
the  end  of  the  fifth  day,  many  of  the  detached  cells 
were  found  already  in  a  condition  of  fatty  degeneration. 
Thus,  in  man,  peritonitis  from  surgical  causes  may  be 
local  or  general;  it  may  be  attended  with  plastic  exu- 
dation or  by  effusion;  and  the  effusion  may  be  serous, 
sero-purulenty  or  purulent.  The  same  holds  in  regard 
to  the  other  serous  membranes.  Before  leaving  the 
subject  of  inflammation,  I  have  a  final  word  to  say : 
Endeavor  not  to  regard  inflammation  as  the  cniel  and 
dangerous  disease  which  it  is  almost  universally  con- 
sidered to  be,  popularly  and  even  professionally.  Our 
usual  expressions  concerning  it  and  the  terms  employed 
in  text- books  are  mostly  based  on  this  idea,  and  tend 
to  perx)etnate  it.  We  have  seen  that  our  latest  and 
most  exact  knowledge  of  its  phenomena  are  not  in  ac- 
cordance with  this  view  of  the  nature  of  inflammation ; 
that  it  is  not,  strictly  speaking,  a  disease,  but  rather  a 
natural  process — a  series  of  changes  undertaken  with 
the  general  purpose,  so  to  .speak,  of  repairing  injury  or 
getting  rid  of  foreign  and  hurtful  matter  in  the  economy. 
\VTien  this  purpose  is  not  attainable,  the  destnictive 
results  that  may  follow  are  not  referable  to  the  so-called 
inflammation,  but  they  are  the  outcome  of  other  influ- 
ences which  it  is  the  province  of  our  knowledge  to 
ivert. 

As  inflammation  does  not  appear  to  be  a  disease,  I 
have  given  you  no  treatment  for  it.  But  I  have  told  you 
that  quietne.ss  and  rest,  secured,  if  necessary,  by  opium. 
Imposition,  cleanliness,  ample  air-supply,  careful  attention 

the  natural  functions  of  the  body,  the  generous 
application  of  leeches  in  case  of  excessive  afflux,  free 
incisions,  drainage  of  wounds,  antiseptics,  antidotes — 
like  mercury — to  poisons— all  promote  the  favorable 
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progress  of  the  series  of  changes  which  constitatc 
inflammation  and  prevent  extravagant  e£Forts  leading 
to  disaatroos  results. 

Do  not  rely  npon  general  blood-letting,  or  pniging, 
or  blistering,  or  mercury,  except  in  syphilis ;  or  digi- 
talis, or  aconite,  or  veratrum  viride,  or  any  other  of  the 
so-called  "antiphlogistic  remedies" — as  if  you  were 
treating  a  disease.  These  agents  all  have  more  or  less 
value  in  certain  phases  of  morbid  action,  which  yon  will 
learn  at  clinical  lectures  or  by  bed-side  observation. 
Get  all  the  good  out  of  them  you  can,  but  do  not  use 
them  in  a  perfunctory  way,  after  the  manner  of  the 
ancients,  or,  indeed,  of  many  modem  practitionen, 
simply  because  they  have  been  classified  as  ^*a7Uiphlo- 
gistics." 


CHAPTER  XXm. 


Fractures. 

After  ha^•ing  considered  thus  far  the  nature  and 
modes  of  repair  of  lesions  of  the  soft  parts  of  the  body, 
we  shall  next  take  up  the  subject  of  fractures. 

Injuries  of  this  class  are  exceedingly  common,  and 
the  surgeon  especially  is  held  responsible  for  their 
management.  They  always  take  place  suddenly,  as  the 
result  of  accident ;  and  it  is  therefore  necessary  that  he 
should  be  prepared  beforehand  to  take  charge  of  them 
intelligently.  They  lead,  nnt  infrequently,  from  the 
very  nature  of  the  lesion,  to  disability  and  permanent 
lameness,  even  after  the  most  judicious  treatment ;  but 
you  will  soon  learn,  aa  humanity  is  constituted,  that 
your  patients  will  place  by  far  the  largest  share  of  the 
blame  upon  your  shoulders  in  case  of  shortening,  dis- 
figurement, or  loss  of  use  of  a  broken  limb  that  has 
been  committed  to  your  charge.  An  unsightly  result 
after  a  fracture  is  a  permanent  subject  of  remark  ;  and 
if  there  be  any  lack  of  intelligence  or  good- will  on  the 
part  of  the  patient,  it  will  not  fail  to  operate  to  the  dis- 
advantage  of  his  surgeon.  You  can  not  afford,  there- 
fore, to  neglect  this  specially  surgical  subject ;  and,  in 
addition  to  the  details  of  treatment  applicable  to  indi- 
vidual fractures  which  you  will  learn  from  the  demon- 
strative lectures  and  from  your  attendance  at  the  hos- 
pital and  the  clinics,  I  shall  lay  before  you  certain 
general  considerations  necessary  to  complete  your 
knowledge  of  the  subject. 

A  fracture,  in  the  language  of  surgery,  is  a  breach 
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in  the  continuity  of  a  bone  or  of  a  cartilage,  effected 
suddenly  by  external  violence  or  aa  a  result  of  mnscalar 
contraction. 

Fracture  may  be  produced  by  either  external  vio- 
lence or  by  a  cause  acting  from  within — viz.,  mnscalar 
contractility,  acting  alone ;  but  in  the  vast  majority  of 
cases  of  broken  bones  these  two  causes  will  be  found 
acting  in  conjunction.  Thus,  as  examples  of  direct  and 
nnconii>licated  external  violence,  I  may  cite  a  blow  or  a 
fall  crushing  in  or  shattering  the  cranium,  or  a  giui' 
shot  jirojectile  impinging  directly  ujwn  a  bone.  Of  in' 
direct  violence,  fracture  of  the  clavicle  by  a  full  upon 
the  shoulder,  of  the  lower  end  of  the  radius  by  pro- 
jecting the  hands  to  save  the  face  in  falling  forward,  or 
of  the  thigh  by  the  leverage  of  the  body  in  falls  upon 
the  feet,  as  in  jumping  fi-om  a  carriage  in  motion.  In 
the  latter  the  amount  of  participation  of  the  powerful 
muscles  of  the  thigh  in  aiding  the  fracture  would  be 
diflScult  to  estimate  ;  but,  where  the  patella  is  broken 
across  in  the  act  of  kicking  a  foot-ball,  or  the  olecramm 
fractured  by  the  triceps  extensor  cubiti  in  striking  from 
the  shoulder,  there  is  little  room  for  doubt  as  to  the 
imaided  influence  of  the  muscular  effort. 

All  the  bones  of  the  skeleton  are  liable  to  be  broken, 
but  fractures  of  the  bones  of  the  limbs  are  by  far  the 
most  frequent.  In  over  13.(X)0  fractures  tabulated  by 
Ourlt^  nearly  11,000  were  in  bones  of  the  limbs.  Of  the 
balance,  one  half  were  of  the  ribs,  leaving  but  1,205  out 
of  the  13,000  for  the  skull,  vertebral  colimin,  pelvis, 
sternum,  and  scapula.*  In  2,187  fractures  tabulated  by 
Norris  from  the  records  of  Pennsylvania  Hospital,  1,6M 
are  of  the  limbs  and  633  of  the  head  and  trunk,  includ- 
ing clavicle,  scapula,  and  pelvis. f 

A  fracture  may  be  incomplete  and  partial,  or  the 
fragments  of  the  broken  bone  may  be  entirely  separated 
from  each  other. 

•  "Ilandbach  dcr  Lelire  v.  don  Knochonbrftchen,"  Berlin,  ISfifl. 
t  "Contributions  to  Practical  Sargery,"  PhUadeli'Lia,  1874,  p.  14S. 
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^H  Among  incomplete  fractures  we  meet  with  cracl^, 
^H  fissures,  or  partial  splintering  of  a  bone ;  cracking  or 
"  indentation  of  one  of  the  tables  of  a  flat  bone  without 
the  other  table  lieing  involve<l ;  cruahing-in,  or  "im- 
paction," of  one  portion  of  a  bone  into  its  own  spongy 
structure  ;  and,  finally,  the  partial  fracture  of  the  long 
bones  that  occurs  in  early  life,  resembling  that  which  is 
prodtic^d  when  a  gi-een  hickory  stick  is  suddenly  bent 
ai)on  itself.  A  bone  may  be  bent  or  indented  without 
any  i>erceptible  fracture,  in  which  case  it  will  recover 
its  normal  shape  without  assistance,  unless  the  cause  be 
persistent.  It  is  possible  that,  in  case  of  indentation, 
and  also  of  impaction,  the  cancellated  structure  may 
be  condensed  by  yielding  of  the  laminje  inclosing  its 
cancellL 

Complete  fractures  are  descriljed  as  transverse  and 
oblique.  The  former  are  rare,  and  occur  mainly  in  child- 
hood ;  even  then  they  are  liable  to  present  invgnlarities 
of  surface  which  sometimes  render  coaptation  difficult. 
Of  obliquity  in  the  direction  of  a  fracture  there  is  every 
degree  of  variety,  from  a  .slight  deviation  from  a  trans- 
verse line  to  a  longitudinal  split,  which  in  a  long  bone 
may  be  almost  or  qiiite  parallel  with  its  axis. 

The  essential  difference,  as  regards  long  bones,  be- 
tween the  various  degi-ees  of  obliquity  in  a  fracture 
ranging  between  the  two  extremes  of  transverse  and 
hmgitudinal,  hinges  upon  this  i>factical  consideration: 
whether  by  coaptation  the  fragments  can  be  made  to 
aniagonizeeachotherbym^ans  of  an  ordinary  retentive 
apparatuit  and  to  maintain  their  position  against  the 
tendency  qf  muscular  contraction  to  shorten  the  limb  ; 
or  v>?iether  they  are  so  oblique  as  persistently  to  slip 
past  each  other^  and  thus  necessitate  tJte  employment 
qf  a  special  extending  force. 

A  rarer  variety  of  fracture — in  some  cases  complete, 
in  others  incomplete — is  that  which  is  known  ns  the 
separation  qf  an  epiphysis.  Of  course  this  lesion 
takes  place  only  in  early  life.    It  may  involve  simple 
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sepamtiou  through  the  cartilaginous  bond  of  union 
that  connects  the  epiphysis  with  the  shaft;  or,  it 
be  in  part  fracture  and  in  part  simple  seixiration  ;  twv' 
finally,  the  fracture  may  extend  into  the  substance  of 
the  epiphysis,  and  it  may  also  involve  the  shaft  of  the 
bone.     I  have  encountered  all  of  these  vaiieties. 

In  d.  boy  of  seventeen,  at  St.  Vincent's  Hospit 
whose  knee  had  been  twisted  and  crushed,  I  recognized 
that  the  lower  epiphysis  of  the  femur  had  been  rotated 
upon  itself  so  as  to  lie  with  Ita  longest  measurement 
antero-posteriorly,  one  of  its  lateral  tuberosities  pro- 
jecting as  a  rounded  bony  tumor  in  the  popliteal  space. 

Fractures,  and,  in  fact,  all  injuries  near  joints  in 
young  subjects,  involve  the  possibility  of  the  disjunc- 
tion of  an  epiphysis ;  and  this  circumstance  should 
always  be  kept  in  view. 

A  fracture  is  called  simple  when  a  bone  is  broken 
at  one  jwint  and  there  is  no  other  complication ;  com- 
pound, when  there  is  lesion  of  surrounding  soft  X)Art8i 
so  that  the  seat  of  the  fracture  communicates  with  the 
air ;  comminrded,  when  the  broken  bone  presents  sev- 
eral distinct  fragments ;  campUcatedu,  when  lesion  of  an 
important  nerve  or  artery  co-exists,  when  disease  of  the 
broken  bone  has  existed  previously,  when  dislocation 
has  been  produced  at  the  same  time  with  the  fracture, 
or  where  there  is  a  wound  or  any  other  lesion  near ' 
seat  of  the  fracture  b^t  which  does  not  communicate' 
with  it.  ^Vhen  several  bones  are  broken  in  different 
parts  of  the  skeleton,  the  case  is  spoken  of  as  one  of 
multiple  fracture. 

There  are  certain  influences  which  seem  to  favor  the 
occurrence  of  fracture,  generally  spoken  of  aM  predis- 
posing causes,  concerning  which  we  must  hi»ld  intelll-; 
gent  opinions.  It  is  an  anatomical  fact  that  the  bone 
of  infants  and  old  people  are  more  fragile,  through 
preponderance  of  animal  matter  in  one  ca.se  and  of  Injne- 
earth  in  the  other,  than  they  are  in  middle  life.  It  is 
also  to  be  remarked  that  children  are  both  helpless  and 
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reckless  as  to  exposure  to  risk,  whereas  age  is  prudent 
and  cautious.  In  advanced  life  the  spongy  portions  of 
the  bones  undergo  rarefaction,  and  in  this  way  their 
strength  is  impaired.  Professor  Post  tells  of  a  case  of 
fracture  at  the  neck  of  the  thigh-bone  in  an  old  gentle- 
man caused  by  a  fall  from  a  piano-stool  u{x>n  a  soft 
carpet.  Bones  will  unite  readily,  however,  in  other 
localities,  even  at  the  most  advanced  age.  I  know  of  a 
case  at  ninety-two,  and  of  another  old  gentleman  with 
a  fracture  of  the  fore-arm  at  ninety-seven. 

Fracture  occurs  sometimes  in  idero,  and  unites,  un- 
less subjected  to  too  much  motion  ;  it  is  also  liable  to 
be  produced,  through  roiigh  handling  of  the  fcetus,  in 
obstetrical  manoeuvers.  I  am  free  to  say  that,  in  the 
cases  of  this  kind  which  have  come  under  my  observa- 
tion, the  lesions  have  been  the  result  of  nolence,  and 
not  of  muscular  contraction,  to  which  they  are  often 
ascribed. 

It  is  a  popular  belief  that  bones  break  more  readily 
in  freering  weather;  but  this  seems  to  be  a  fallacy 
founded  upon  the  frequency  of  falls  and  fractures  when 
the  ground  is  8lipi)ery ;  for  hospital  statistics  show  a 
preponderance  of  cases  in  the  more  pleasant  seasons, 
when  building  and  out-of-door  occupations  involving 
risk  are  most  carried  on.  The  influence  of  sex  in  favor- 
ing the  occun^ence  of  fracture  resolves  itself  into  the 
necessarily  greater  exposure  to  risk  on  the  part  of  the 
male. 

As  to  the  effect  qf  constitutional  diseases  in  pre- 
disposing to  fracture,  this  is  true  only  of  those  which 
affect  the  osseous  tissue  at  the  point  at  which  the  bone 
breaks.  A  patient  under  my  care  in  the  New  York 
Hospital  with  cancerous  disease  at  the  knee-joint  lodged 
a  complaint  against  bis  nurse  because  he  sustained  a 
fracture  of  the  thigh  while  he  was  being  moved  from 
one  bed  to  another.  The  accident  in  this  case  was  due 
to  cancerous  infiltration  of  the  thigh-bone  at  the  point 
broken.    The  fracture  was  treated  by  the  simple  addi- 
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tion  of  coaptation  splints,  for  the  limb  was  already  xx\ 
a  double  inclined  plane,  and  union  took  plac«  in  the 
usual  time. 

I  bave  knowledge  of  an  equally  favorable  result  in 
other  cases  of  abnormal  fragility  of  the  Imnes  in  cancer. 
The  degeneration  of  quality  in  tissue  does  not  seemj 
necessarily  to  interfere  with  subsequent  union.  Ther 
is  no  positive  evidence  that  gout  or  syphilis  renders 
the  bones  more  likely  to  break  unless  there  be  local 
disease  at  the  point  of  lesion. 

Rickets,  a  constitutional  affection  confined  to  early 
life,  in  which  loss  of  rigidity  in  the  skeleton  is  the  pi 
ciprd  manifestation,  is  often  accountable  for  fracture 
children,  and  even  for  intrauterine  fracture ;  but  the 
ir\fluenc€  of  tJiis  curious  disease  is  not  prolonged  be- 
yond puberty.  There  are  also  other  general  conditions 
of  the  osseous  system  besides  rachitis,  vaguely  indicated 
under  the  names  of  mollities  ossiuin  nnd/rarfili/ns  o*- 
sium,  of  which  the  pathology  is  not  well  understood ;' 
they  seem  to  render  certain  individuals  more  liable  to 
fracture,  and  the  peculiar  defect  is  in  some  cjises  ti 
missible  to  offspring,  and  may  crop  out  at  certain  pe-- 
riods  of  life.  French  authors  mention  a  female  skele- 
ton in  the  possession  of  Esquirol  in  which  traces  of 
more  than  two  hundred  fractures  could  be  detected. 

Now,  it  is  a  remarkable  fact  that  in  all  these  sya 
temic  dyscrasifc  which  favor  the  occurrence  of  fracture^ 
repair  rarely  fails,  either  in  promptness  or  efficiency. 
This  has  been  the  result  of  my  observation ;  but  Erich- 
sen  holds  a  different  ojjinion.  He  says :  *  **  1  h«i 
known  a  gentleman  little  above  fifty,  apparently  in 
perfect  health,  break  his  thigh  with  a  lotxd  snap  while 
turning  in  bed";  and  adds:  "in  these  cases  union 
rarely  takes  place,  or  n(»t  without  much  difficulty." 
This  I  can  not  indorse. 

In  the  causation  of  fracture  it  b  necessary  to  con- 
ceive a  distinct  idea  of  the  difference  between  ihedirecii 

*  "  Scioace  aod  Art  of  Surgery,^'  American  editioD,  1873,  i,  809. 
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and  the  indirect  applicnti<:)n  of  the  force  which  has  pro- 
duced it.  The  former,  in  which  a  bone  is  broken  by 
force  directly  applied— as  where  a  l>eam  falls  across  a 
man's  leg  and  breaks  the  bone  at  the  point  of  im- 
pingement— is  more  likely  to  bruise  the  soft  parts  at 
the  same  time,  or  to  make  a  wound  communicating 
^vith  the  break  in  the  bone,  thus  producing  compound 
fracture  ;  and  it  is  also  likely  to  break  the  bone  more 
transversely  than  obliquely.  Force  applied  indirectly 
— as  when  the  leverage  of  the  body  in  jumping  from  a 
vehicle  violently  bends  the  bones  of  the  leg  after  the 
foot  has  been  arrested  by  contact  with  the  ground,  the 
body  being  still  surged  fonvard  by  its  vis  inertice  while 
the  foot  is  held  stationary — usually  produces  an  oblique 
fracture,  the  bones  giving  way  at  their  weakest  point. 
This  hitter,  for  the  tibia,  is  at  the  juncture  of  its  lower 
and  middle  third ;  for  the  fibula,  at  its  neck — a  long 
inch  below  its  upper  extremity,  or  head,  where  unrec- 
ognized fracture  is  not  very  rare.  But,  when  the  tibia 
gives  way,  the  fibula  in  most  cases  breaks  at  a  corre- 
sponding point. 

If  the  soft  parts  are  wounded  in  a  fracture  of  the  leg 
produced  in  this  manner,  the  result  comes  usually  from 
X)erforation  from  witliin  outward  by  the  sharp  extrem- 
ity of  the  upper  fragment  of  the  tibia  in  an  attempt  to 
bear  the  weight  of  the  body  upon  the  broken  limb. 

It  is  not  unusual  for  both  directly  and  indirectly 
applied  force  to  act  in  concert  in  producing  fracture. 

An  e.vample  of  fracture  caused  by  force  applied  to 
each  end  of  a  bone  so  as  to  bend  it  to  the  point  of  break- 
ing by  exaggerating  its  normal  cun^es  was  furnished  by 
a  coachman  brought  to  the  New  York  Hospital  with 
both  clavicles  broken — what  is  called  a  "double  frac- 
ture." He  had  been  crushed  by  a  horse  against  the 
side  of  his  stall.  This  man  was  treated,  with  a  good 
result^  by  simple  position  on  his  back,  his  arms  having 
been  pinioned  immovably  to  his  body. 

Cases  of  fracture  by  muscular  action  alone  are  rare. 
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Such  an  accident  is  sometimes  discovered  after  an  epU 
leptiform  convulsion  ;  but  a  bone  may  be  broken  in  the 
fall  that  accompanies  the  seizure.  Nevertheless,  dislo 
cation  also  occurs  not  infrequently  in  a  paroxysm  of 
the  "  falling  sickness." 

Guilt  has  been  able  to  collect  only  133  out  of  13,000 
ca.ses  in  which  fracture  was  due  to  simple  muscular^ 
contraction.  Besides  the  jxitella,  already  mentioned. 
Professor  Agnew  mentions  fracture  of  the  os  calcis  as 
having  occurred  in  the  effort  to  recover  the  balance  of 
the  body  in  a  threatened  fall. 

An  omnibus  driver,  with  fracture  of  the  humerus  atJ 
the  middle  of  its  shaft,  was  sent  to  the  New  York  Hos- ' 
pital  by  one  of  the  governors,  who  afterward  told  roe 
he  had  witnessed  the  occuiTence  of  the  accident.     In  a 
violent  effort  to  pull  up  his  horses  to  avoid  running 
over  a  child,  the  man  had  felt  his  left  arm  suddenly 
Ijecome  powerless,  and  when  he  had  been  a.s.sisted  dowa^ 
from  his  seat  it  was  discovered  that  there  was  a  false 
ix)int  of  motion  at  the  middle  of  his  left  arm.     I  recog- 
nized no  predisposing  cause  for  the  fracture  in   thii 
case,  and  the  man  made  a  good  recovery  in  the  usual' 
time. 

The  sympfoms  of  fracture  are  as  follows :  Con- 
sciousness of  the  sound  or  sensation  of  a  bone  breaking 
or  giving  way ;  local  pain ;  loss  of  power  in  the  pari ; 
swelling ;  deformity  ;  contusion  ;  ecchyraosis  ;  a  falser 
I>oint  of  motion  ;  crepitus.  Of  these,  a  false  ])oini 
motion  in  the  continuity  of  a  hone  and  the  grating 
sound  that  is  prod/ticed  hy  rubbing  the  broken  svrfactA 
of  a  fractured  bmie  against  eacJi  other  are  the  ordi 
absoluiely  trvstworthy  and  cJiaracteristic  symplomk 
of  fracture.  The  others  are  what  are  calle<l  "  rational 
signs,"  and  have  only  a  certain  relative  value,  Inasmnrh 
as  they  may  co-exist  with  other  forms  of  injury.  The 
sound  of  snapping  or  breaking,  when  heard,  and  the 
sensation  of  giving  way,  as  often  felt,  are  very  signiH 
ficaut ;  but  in  most  cases  they  are  absent  or  unix 
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ceired,  or  the  evidence  in  regard  to  them  is  open  to 
doubt. 

Pain,  when  confined  to  a  certain  spot,  and  when 
intensified  by  pressure  or  by  an  attempt  to  get  motion 
at  the  spot,  as  by  an  effort  to  bend  it — if  a  long  bone — is 
a  sign  of  value ;  otherwise  it  haa  little  meaning. 

Loss  of  power  is  in  most  cases  involuntarily  simu- 
lated ;  a  patient  will  not  move  a  part  recently  hurt, 
through  fear  of  pain,  and  says,  and  possibly  believes, 
tliat  he  can  not.  Interruption  of  continuity  in  a  lever, 
whereby  the  muscles  attached  to  it  can  not  act,  is  the 
only  source  of  absolute  loss  of  local  power,  unless,  in- 
deed, the  nerves  of  the  part  be  paralyzed.  Thus,  you 
may  ask  a  patient  with  a  fracture  through  the  ole- 

lon  to  push  with  his  hand,  when  the  elbow  is  flexed, 
ist  a  fixed  object,  by  voluntary  contraction  of  the 
triceps  extensor  cubitiy  and  he  can  not,  even  though 
consciousness  of  pain  be  temporarily  abolished,  as 
by  the  partial  effect  of  an  anaesthetic,  or  in  delirium 
tremens.  In  this  latter  condition  we  often  see  patients 
attempt  to  use  a  broken  arm  or  to  walk  with  a  broken 
I  leg,  showing  that  there  is  no  absolute  loss  of  power 
i  except  where  the  bone  can  not  be  used  as  an  unyielding 
lever.  Ashhurst  says  :  *  "  I  have  myself  known  a  man 
with  fracture  of  both  bones  of  the  leg  to  walk  about 
the  ward  when  under  the  influence  of  mania  a  potu^ 
using  his  fracture-box  as  a  boot,  and  apparently  not 
Buffering  any  inconvenience  from  his  injury." 

The  sense  of  feebleness  and  uncertainty  in  walking 
lelt  by  a  person  with  a  badly  united  fracture  of  the 
patella  is  a  fair  illustration  of  partial  loss  of  power 
from  fracture. 

BioeUing  of  the  injured  part  and  contusion^  or  at 

least  ecrhymosis — although  more  marked  and  constant 

^in  fracture  from  direct  violence — are  present  in  some 

degree  in  all  fi-actures ;  they  interfere  more  or  less  with 

the  accuracy  of  the  surgeon's  estimate  of  the  condition 

•  "Prin.  and  Prac.  of  Sorgory,"  Philadelphia,  1871,  p.  210. 
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of  parts  beneath  the  surface  at  the  seat  of  a  suspected 
fracture,  but  have  little  it'al  value  as  symptoms,  for 
they  exist  frequently  when  thei'e  is  no  fracture. 

As  to  deformity,  it  may  possibly  have  existed  pre- 
viously ;  or  it  may  be  due  to  bending  of  a  bone,  to  dis- 
location, or  to  some  other  coincident  lesion.  When 
very  characteristic — as  the  silver- fork  deformity  when 
tlie  lower  end  of  the  radius  is  broken,  or  the  eversion 
of  the  foot  in  fractures  of  the  thigh— it  is  a  sign  of  great 
value.  I  have  seen  the  bones  of  the  fore-arm  bent  at  a 
right  angle,  after  a  fall,  in  a  boy,  and  yet  no  mobility 
at  the  point  of  bending.  In  all  these  cases  of  bending 
of  the  long  bones  in  young  sulgects  there  is  more  or 
less  partial  fnicture,  and  I  have  found  that  they  can 
not  be  restored  to  a  good  position  in  most  cases  without 
producing  a  complete  fiucture ;  and  in  effecting  this 
there  need  be  no  hesitation. 

Mobility  at  a  point  in  the  skeleton  where  motion 
should  not  exist  normally  is  unmistakable  evidence  of 
fracture.  If  the  mobility  can  be  produced  at  will  by 
the  surgeon,  and  if,  liy  gmsping  opposite  portions  of 
the  suspected  bone  and  rubbing  them  forcibly  together, 
he  can  get  the  rough  sensation  we  call  crepitus,  the 
evidence  of  recent  fracture  is  complete. 

Deformity  does  not  necessarily  accompany  a  broken 
bone  '  witness  the  frequent  examples  of  fracture  with 
impaction  in  which  there  is  no  change  in  shape,  and  in 
which  false  point  of  motion  and  crepitus  are  equally 
wanting,  with  little  appreciable  shortening.  There  are 
also  rare  cases  in  which  a  bone  is  the  seat  of  fracture 
while  the  periosteum  investing  it  remains  intact. 

When  deformity  or  any  change  of  shape  or  ontline 
does  follow  immediately  upon  fracture,  these  are  mainly 
due  to  the  new  position  of  the  fragments  of  the  broken 
bone.  A  sudden  effusion  of  bhiod  into  and  among 
the  tissues  and  parts  at  the  seat  of  injury  may  also  play 
a  part ;  btit  this  cause  of  change  in  normal  outline  is 
distinguishable  by  its  general  softness  and  roundness 
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and  the  bluish  tint  by  which  the  swelling  is  usually 
marked.    Befonnity  in  fracture  arising  from  the  posi- 
tion and  relation  to  each  other  of  the  fragments  is  more 
important.    This  nmy  have  been  produced  directly  by 
the  fracturing  force,  as  when  the  skull  is  driven  in  by 
a  blow  causing  fracture  with  depression ;  or  by  the 
efforts  of  the  patient  to  help  himself,  as  by  trying  to 
walk,  after  a  fracture  of  both  bones  of  the  leg,  where  a 
—  sharp  fragment  is  liable  to  be  thrust  through  the  skin  ; 
for  of  the  tibuLi  near  the  ankle.     This  latter  injury  has 
been  calletl  Pott's  /racture,  after  the  famous  English 
surgeon  who  was  himself  a  victim  of  the  accident.    Hav- 
ing frequently  witnessed  cases  in  which  this  injury  had 
been  aggravated  by  attempts  to  use  the  limb  under  the 
idea  that  the  accident  was  merely  a  spiuin,  the  great 
Burgeon  is  said  to  have  lain  quietly  where  he  fell  until 
the  bystanders,  under  his  direction,  had  brought  a  shut- 
ter, upon  which  he  was  conveyed  home  without  any 
effort  whatever  on  his  own  part. 
^P     As  in  the  common   "  silver-fork ".  fi-acture  at  the 
^Hower  end  of  the  radius,  the  position  of  the  fragments 
causing  the  deformity  often  results  from  their  ''  impac- 
tion."    This  classical  form  of  injury,  which  shares  with 
fracture  of  the  clavicle  the  distinction  of  being  the  most 
common  «if  all  fnictui-es,  is  pi-oduced  in  most  cases  by 
^nhe  involuntary  thrusting  forth  of  one  or  both  hands  to 
Huotect  the  face  while  falling  head  foremost^  so  that 
^Kto  weight  of  the  body  is  received  upon  the  outstretched 
palm. 

In  a  patient  bronght  to  the  New  York  Hospital  who 
ha<i  fallen  headlong  through  an  open  hatchway  into 
the  hold  of  a  ship,  I  found  a  double  silver-fork  fracture, 
L  e.,  one  at  the  lower  end  of  each  radiu.s.  But  the  at- 
tempt at  protection  offered  by  the  outstretched  palma 
had  not  proved  sufficient,  for  there  was  also  a  fatal 
fracture  of  the  skull,  and  a  fracture  of  the  thigh  besides. 
I  made  a  cai-eful  di-ssection  of  the  fractures  near  the 
wrists,  verifying  the  existence  of  impaction  and  immo- 
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bility  in  both  of  them ;  and  this  I  am  satisfied  is  the 
rule.  The  absence  of  crepitus  iu  this  fracture — a  con- 
sequence of  the  imp.'M^tlon — explains  why  it  eo  often 
passes  unrecognized  aa  a  simple  sprain. 

But  by  far  the  commonest  cause  of  deformity  in  rft. 
cent  fracture  arises  from  the  action — voluntarj'  or  inro|. 
untary— of  the  muscles  which  act  upon  the  fragments 
of  a  broken  bone.  In  fracture  of  the  thigh  at  its  mid- 
dle, the  characteristic  deformity  is  exaggeration  of  its 
normal  anterior  convexity  with  shortening,  sometimes 
to  the  extent  of  three  or  four  inches,  and  marked  in- 
crease of  its  circumference.  These  latter  features  are 
caused  by  the  simultaneous  contraction  of  all  its  mos- 
cles,  by  whirh  the  fragments  are  forced  to  slip  jxist  each 
other  at  the  point  of  fracture  and  to  overlap.  This 
tendency  to  shortening  is  due  not  only  to  the  excited 
"tonic  contractility"  of  the  muscles  by  the  approxima- 
tion of  their  points  of  attachment,  but  there  is  increased 
stimulation  to  irregular  spasmodic  contraction  by  me- 
chanical irritation  from  contact  often  of  rough  and 
sharp  fragments  and  splinters,  which  may  lacerate  both 
muscles  and  nerves.  It  is  apparent  that  an  accurate 
familiarity  %vith  the  points  of  attachment  of  the  muscles, 
as  well  as  with  their  physiological  action,  is  of  groat 
value  in  order  to  enal>le  the  surgeon  to  overcome  defor- 
mity from  this  source,  and  to  treat  fractures  to  the  best 
advantage. 

Again,  the  weight  of  that  x>ortion  of  a  limb  which 
is  deprived  of  its  natural  support  by  the  breaking  of  a 
principal  bone  is  a  frequent  cau.se  of  deformity.  Thus 
the  tendency  of  the  heel  to  sag  down  in  fi-actnre  of 
both  bones  of  the  leg,  causing  anterior  convexity,  is  a 
feature  that  requires  constant  efforts  to  antagtmiw?  it 
by  adequate  support  to  the  foot.  In  fractures  of  the 
shaft  of  the  femur  there  is  a  similar  tendency  in  the 
foot  to  roll  outward,  which  requires  especial  attentioi 
These  are  the  deformities  which  most  frequently  fol- 
low fractures  of  the  leg  and  thigh ;  and  the  suigeon 
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is  expected,  by  liis  means  of  treatment,  to  counteract 
them. 

The  diay;nosis  of  fracture  requires  at  the  hands  of 
the  practitioner  not  onlj'  a  familiarity  with  the  topics 
we  have  touched  upon,  but  it  demands,  also,  careful 
and  intelligent  manipulation. 

In  a  case  of  gravity,  symptoms  of  shock  are  to  be 
properly  met.  All  the  rathnal  signs  of  fracture  are  to 
be  taken  into  account  and  estimated  at  their  just  value ; 
and  the  ahsohUe  signs  are  to  be  sought  for  with  accu- 
rate but  gentle  scrutiny. 

In  the  localities  at  which  impacted  fracture  is  liable 
to  occur — the  upper  extremity  of  the  femur  and  lower 
end  of  the  radius — no  violence  is  to  be  employed,  espe- 
cially in  the  former,  in  seeking  for  a  false  point  of 
motion  and  crepitus.  In  the  latter,  if  the  characteristic 
silver-fork  deformity  be  present  in  ever  so  slight  a 
degree,  the  existence  (^f  fracture  may  be  safely  assumed, 
and  it  should  be  reduced  at  once,  most  advantageously 
under  an  anjesthetic.  In  case  of  susi)ected  fracture  of 
the  femur  near  the  hip-joint,  where  the  absolute  signs 
are  wanting,  the  bony  prominences  or  landmarks  should 
be  studied.  Where  the  diagufjsis  is  doubtful,  or  there 
is  a  question  of  impacted  fracture,  the  case  should  be 
treaited  by  rest  alone,  the  limb  being  secured  by  the 
simplest  means — such  as  sand-l>ags  —  and  the  i-esult 
awaited,  with  eqiial  care  that  the  function  of  the  limb 
is  not  neetUessly  lost,  nor  the  patient,  if  aged,  rendered 
bedriddt-n. 

The  difficulty  that  sometimes  attends  the  diagnosis 
of  fractures  near  the  hip  is  illustrated  by  examples  not 
rarely  recorded.  Norris  *  n^ ports  a  case  whidi  nccuri'ed 
in  the  Pennsylvania  Uospital :  A  man  of  fifty-two  was 
admitted  for  an  injury  of  the  hip  received  by  falling 
down  a  few  steps.  lie  complained  of  excessive  jmn. 
about  the  joint,  and  was  unable  to  rise,  or  to  move  the 
limb.    Accurate  measurement  .showed  the  limb  to  l)e 

♦  la  bis  "  Contributions  to  8argicai  Patliologv,"  p.  135. 
39 
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of  the  same  length  as  that  of  the  opposite  side.  No 
deformity  existed  about  the  joint,  no  crepitus  could  be 
detected,  and  the  toes  were  not  thrown  outwarcL  The 
injury  was  looked  upon  as  a  contusion,  and  rest,  with 
a  few  cujjs,  were  the  remedies  prescribed.  On  the  fifth 
day  after  admission  the  i>atient  liad  an  attack  of  mania 
a  potu,  and  during  his  delirium  was  out  of  bed,  and 
stood  upon  and  moved  his  limb  considerably.  Having 
recovered  from  this  attack,  he  was  sent  back  to  the  sur- 
gical ward,  and  "it  was  then  found  that  the  limb  wm 
shortened  a  full  inch  and  a  half  and  the  knee  and  the 
toes  everted,  though  a  daily  examination  of  the  part 
np  to  the  time  of  this  attack  showed  nothing  amiss  about 
it.  The  case  was  now  ascertained  to  be  a  fracture 
through  the  great  trochanter."  Cases  similar  to  this 
are  not  very  rare  in  hospital  practice ;  and  they  occur 
also  in  private.  A  delicate,  spare  lady,  of  sixty-four, 
fell  from  a  first-floor  windt»w  ui»on  the  sod  in  attempt- 
ing to  fasten  back  a  shutter,  and  was  found  complain- 
ing mainly  of  a  sprained  ankle,  and  also  of  a  slight 
bruise  of  the  hip.  She  was  carefully  examined  for 
fracture  at  the  hip  by  her  attending  physician,  a  man 
of  skill  and  exjierience^  and  no  deformity  detected. 
The  patient  kept  her  bed  for  six  weeks,  and  then  gradu- 
ally got  about  on  crutches,  but,  not  improving  as  to 
her  lameness,  came  to  the  city  after  some  months,  seek- 
ing advice  for  a  "  tumor  of  the  hip,"  which  gave  her  un- 
easiness. I  found  the  "  tumor,"  and  it  proved  to  be 
nothing  more  "nor  less  than  the  great  trochanter  of  the 
femur  nearly  two  inches  above  its  proper  position. 
But  the  limb  could  be  readily  elongated  by  traction  on 
the  foot,  when  the  trochanter  wus  found  in  its  pntjier 
position,  and, when  rotated,  crepitus  was  distinctly  felt. 
An  impacted  fmcture  had  evidently  occurred  at  the 
time  of  the  accident,  and,  failing  to  unite,  had  become 
unlocked  and  capable  of  yielding  crepitus.  In  these 
cases  subsequent  early  examinations  should  always  be 
repeated  if  lameness  continues. 
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In  the  dia^osis  of  fracture,  ancBsthesia  is  often  a 
most  valuable  resource ;  the  absence  of  outcry  allows 
full  play  to  the  perceptive  powers  of  the  surgeon,  and 
the  abolition  of  muscular  contraction  leaves  the  frag- 
ments in  apposition  and  ready  to  yield  crepitus.  It 
also  greatly  facilitates  their  accurate  adjustment  and 
the  discovery,  at  the  same  time,  of  causes  which  may 
tend  to  keej)  up  deformity.  The  great  advantages  gained 
in  the  <liagnosis  and  treatment  of  a  fractured  thigh  in  a 
paraiilegic  patient  was  long  ago  observed  and  set  forth 
by  Desault.  Now  we  are  able,  by  means  of  ether  or 
chlorr»form,  to  render  the  muscles  powerless  at  our 
pleasure. 

In  fracture  near  a  joint,  and  esi)ecially  when  it  is 
pos.'?ible  that  luxation  may  co-exist,  the  use  of  an 
anaesthetic  is  indispensable,  for  by  its  aid  the  dislocated 
bone  may  be  reduced,  in  most  cases,  by  direct  manipu- 
lation. 

In  fracture  complicated  with  wound,  gentle  explo- 
ration with  the  finger  wiU  determine  if  the  fragments 
are  within  reach ;  but  before  its  introduction  into  a 
recent  wound  the  nail  sliould  be  cleaned,  and  the  linger 
scrupulously  washed  with  carbolic  acid  and  anointed 
with  vaseline. 

Before  considering  the  prognosis  of  fracture  we 
must  be  familiar  with  nature's  resources  for  the  repair 
of  a  broken  bone,  and  must  have  gjiined  a  definite  idea 
of  the  changes  which  will  take  place  at  the  seat  of 
injury,  and  of  the  time  they  will  probably  occupy. 
Indeed,  you  are  already  familiar  with  these,  for  they 
are  simply  identical,  except  in  one  or  two  points,  with 
the  changes  you  have  already  studietl  in  connection  with 
the  process  of  union  in  wounds  of  the  soft  tissues.  We 
may  ob.serve  at  once  that,  in  consequence  of  the  recov- 
ery of  so  large  a  proportion  of  cases  of  simple  fracture, 
the  opportunities  for  recognizing  with  accuracy  what 
takes  place  at  the  seat  of  a  fracture  in  the  human  body 
are  not  frequent,  and  therefore  the  pi-ocess  of  union  in 
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bones  has  been  studied  in  the  lower  animals  by  many 
of  the  old  masters  in  surgery,  and  is  still  a  subject  of 
careful  observation  and  experiment  in  surgical  labora- 
tories, so  that  it  may  be  pretty  accurate'ly  d^'soribed. 

In  the  iirst  place,  blood  in  variable  quantity  is 
poured  out  between  and  around  the  fragninnis  of  a 
broken  bone  by  ruptured  and  lacerated  bIuod-ves!.!*el». 
This  escape  of  blood  is  succeeded,  as  in  a  wound  of 
the  soft  parts,  by  a  flow  of  liquid  exudation.  As  a  nile, 
the  etfused  blood  is  dissolved  by  the  liquid  exudation 
and  carried  off  by  the  lymphatic  vessels ;  in  fact,  we 
often  see  it  staining  the  surface  of  a  limb,  green  and 
yellow,  weeks  afterward.  Here,  as  in  a  flesh-wound, 
the  blood  is  of  little  sennce  in  forming  a  bond  of  union ; 
and,  when  the  amount  is  large,  it  may  be  a  positive 
hindrance  to  repair. 

On  the  whole,  it  may  be  stated  that  the  firm  and 
somewhat  translucent  jVUy-like  mass  of  plastic  lymph 
which  has  formed  in  simjile  fracture,  before  the  end  of 
the  second  week,  around  the  fragments  of  the  broken 
bone,  if  they  have  been  kept  moderately  quiet,  presents 
Bimi)ly  a  reddish  or  rosy  tiut;  and  this  is  due  as  much 
to  the  loops  of  newly  fonned  capillaries  within  it  as  to 
color  derived  from  blo<xl-clot. 

The  source  of  the  exudation  which  has  deposited 
this  bed  of  jilastic  lymph  is  the  blood- cessels  of  all  the 
tissues  around  the  seal  of  fracture — of  the  periosteum, 
connective  tissue,  contiguous  muscles,  and,  later,  of  the 
bone  itself.* 

It  was  foi-merly  taught  that  the  ensheathing  idms 
of  reparative  material,  so  promptly  thrown  around  the 
ends  of  a  broken  bone,  was  furnished  exdu.sively  by 
the  i.)eriosteum ;  but  this  is  only  true  in  those  rare  cases 
in  which  a  bone  is  broken  without  any  accompanying 
lesion  of  its  periosteum.  In  all  other  ca.ses  the  ma**  of 
plastic  lymph  is  derived  jTora  exudation  furnished  by 

•GowwHd,  "Cliniquc  chirurgicftle  de  rb6i>itiil  de  In  charity, '^  1873^ 
1. 1,  p.  374. 
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all  the  suiTfinnding  tissues  in  exact  proportion  to  the 
richness  of  their  vascular  supply  ;ind  their  promptness 
in  taking  on  the  reparative  effort.  As  late  as  1867, 
Oilier*  brought  forward  ai-guments  in  favor  of  the  old 
doctrine  that  it  is  the  special  office  of  the  i)erio8teum  to 
furnish  the  material  for  bone  repair  ;  but  his  views  have 
l>een  controverted  by  Valette,t  Gosselin,:^  Henri  Mul- 
ler,  and  Ranvier.  Oilier  has  himself  shown  by  experi- 
ment *  that  the  tibia  of  a  rabbit,  completely  stripped  of 
its  periosteum  and  fractured,  united  very  well,  although 
more  slowly  than  usual ;  and  that  in  this  case  consoli- 
dation was  effectetl  by  an  ensheathing  mass  of  periph- 
eral callus.  On  section  of  the  bone,  restoration  of 
the  medullary  canal,  which  had  been  previously  filled 
with  callus,  was  found  going  on  in  its  interior ;  and  the 
rnllus  was  invested  externally  by  a  new  layer  of  thick 
jyerioftteum. 

The  broken  surface  of  the  bone  itself  is  the  last  of 
all  the  tissues  injured  in  a  fracture  to  show  any  evi- 
dence of  change  for  the  purpose  of  repair;  but  after 
the  fiiurth  week  its  Haversian  canals  will  l>e  found  dis- 
tinctly enlarged  and  their  contained  vessels  in  a  state 
of  corresponding  distention,  giving  the  bone  a  percepti- 
ble redness,  and  presenting  anatomical  characteristics 
of  what  Gosselin  has  called  ''plastic,''  or  "non- sup- 
purating osteitis."  The  exudation  from  these  vessels 
furnishes  the  bed  in  which  the  bony  bond  of  union  is 
ultimately  formed  betioeen  the  fractured  surfaces  them- 
selves— and  this  is  now  called  interfragmentary  cal- 
lus. Its  formation,  always  slow — rarely,  in  fact,  com- 
plete Ijefore  the  sixth  month  after  the  fracture — is  more 
or  less  perfect  acconiing  to  the  exactness  of  apposition 
between  the  fragments  and  the  success  attained  by  the 
treatment  in  preventing  motion. 

•  ''  Trnit6  cxp^-riincntAl  et  clinique  de  la  rf'g6n6r«tion  dcs  os,  ct  do 
!a  production  nrtificicnc  Ju  tissu  ossonx,'*  Puria,  8ro. 

t  "Nonvcau  dictionnaire  de  m^d.  etehir.,"  t.  xv.  p.  -MS. 
{  Op.  $up.  eit.  •  Op.  eit„  t.  i.  p.  280. 
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Tlie  reason  why  the  work  of  repair  goes  on  so  mnch 
more  slowly  in  the  compact  tissue  of  bone  is  the  nece* 
sity  of  absurjition  of  the  walls  of  the  Haversian  cana 
for  the  pturpose  of  accommodating  their  capacity 
that  of  their  contained  blood-vessels,  which  ar«  enlarg- 
ing under  the  stimulus  of  injury ;  and  this  requires 
time.   When  the  Haversian  canals  become  thus  widened* ' 
the  affected  bony  tissue  is  consequently  rarefiwl,  and 
its  interior  surfaces  l>ecome  covered  with  plastic  lymph 
furnished  by  the  distended  vessels ;   ami  this  plastic 
lymph  is  presently  organized  into  a  granulating  sui-fac«>j 
which  goes  on  to  grow,  and  eventually  undergc»es  ossi- 
fication. 

In  a  compound  fracture,  where  the  parts  are  exi> 
to  the  air,  this  process  is  accompanied  by  sujjpuration  ; 
in  a  simple  fracture,  where  the  conversion  of  granula- 
tions into  connective  tissue,  and  subsequently  into  bone, 
goes  on  snhcutaneously,  there  is  no  pus  formation,  andj 
the  process  is  therefore  all  the  more  promptly  and  i»er- 
fectly  accomplished. 

The  exterior  emiJieathinf/  mass  of  plastic  lympli,i 
derived  from  the  exudation  from  the  surrt>unding  s<»ft) 
parts,  undergoes,  on  the  other  hand,  the  successive 
changes  into  connective  tissue,  fibro-cartilage,  and  ulti- 
mately into  bone,  with  comparative  rapidity.     Accord- 
ing to  Billroth.*  the  cells  of  embryonic  neoplasm — what 
we  have  called  granulaticm  tissue,  the  first  stage  of  ral- 
lus — may  develop  either  directly  into  lK)ne,  or  first  into* 
cartilage  and  then  into  bone.     In  rabbits,  forming  cal- 
lus undergoes  transfommtion  into  cartilage  l)efore  itj 
ossifies ;  and  the  same  is  true  in  children.     In  adull 
dogs,  callus  is  formed  by  ossification  directly  from  em- 
bryonic or  young  connective  tissue  Anthout  any  inter-j 
mediate  cartilaginous  stage  ;  t?d8  is  uho  true  in  fh^ 
adult  liuman  being. 

Only  alKiut  six  weeks  are  required  for  the  pro«-e.sH  of  J 
formation  of  ensheathing  callus  in  an  adult  with  ordi- 

♦  "Pathol,  cbirurg.,"  Pari».  18C8,  p.  220. 
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nary  simple  fracture ;  in  a  child,  half  this  time ;  in  old 
age,  an  additional  week  or  two;  but  for  compound 
fractures  a  much  longer  period  is  necessary — genei-ally  « 
from  three  to  six  months. 

This  newly  formed  bony  tissue  called  callus,  gener- 
ated for  the  sole  object  of  consolidating  the  breach  of 
continuity  in  bone,  presents  a  greater  bulk  where  frag- 
ments oven-ide  each  other,  or  where  comminution  or 
too  much  motion  is  present  in  addition  to  defective 
coaptation  ;  it  is  invariably  less  in  quantity  in  propor- 
tion to  the  exact  nppvosition  of  broken  surfaces  and  the 
degree  of  immobility  secured.  It  was  first  taught  by 
Dupuytren,  and  since  by  French  and  English  authori- 
ties, until  recently,  that  the  external  sheath  of  callus 
by  which  the  ends  of  a  fractured  bone  are  molded 
together  is  only  a  temporary  formation,  and  it  has  been 
therefore  styled  "pronsional  callus."  The  bony  matter 
formed  later  between  the  fractur»^d  surfaces,  and  desig- 
nated, in  accordance  with  this  view,  "definitive  callus," 
was  regarded  as  the  true  and  permanent  bond  of  union. 
In  projxirtion  as  the  latter  was  perfected  in  its  organi- 
zation it  was  assumed  that  the  provisional  callus  disap- 
peared by  absorption.  This  is  not  believed  by  the  latest 
authorities  in  surgical  jMithology.  It  has  1>een  gradu- 
ally demonstrated  that  although  ensheathing  callus 
does  diminish  in  many  cases,  apparently  under  the 
influence  of  muscular  attrition,  as  when  seated,  for 
example,  on  the  anterior  convexity  of  a  badly  coap- 
tate<l  thigh-bone,  yet  it  will  remain  unchanged  along 
the  concavity  of  the  same  bone,  where  its  sup]x>rt  is 
most  needed ;  and  that,  as  a  rule,  it  does  not  disap- 
peaTs  hut  may  shrink  in,  bulk  and  became  more  dense 
in  structure* 


'According  to  Billroth  {op.  eit.,  18C8,  p.  214),  "callus  andcrgocs 
cliftn^  br  nhsorption  and  removal  of  that  which  is  fonnod  in  the  ine- 
diiiUry  cavif  T.  and  by  llio  disa])pearaDce,  al*),  of  a  lappe  proportion  of 
thn  external  sheath."  Valette  soya  ("  Nouv.  diet.,"  1872,  art.  '"Frao- 
turca  ") :  "  Callus  lunr  undergo  change  in  external  form  by  tVictioa  of 
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In  the  medullary  canal  in  long  bones,  and 
cancelli  of  spongy  bones  where  plastic  lymph  aooai 
lates  just  as  it  does  between  the  fractured  surfaces  i 
externally,  the  fat-cells  of  the  marrow  disappear  as  wdl 
geiTuination  begins;  and  the  resulting  embryonic  tissue 
goes  on  to  develop  into  bone  so  as  to  form  an  internal 
pin  or  splhdhy  which  the  fracture  is  additionally  sq] 
ported.  This  change  takes  place  early  and  pnnnptly, : 
the  same  time  with  the  formation  of  the  external  slienth  •' 
it  is  not  slow  in  forming,  like  the  inter-fragmentary 
caUus ;  nor,  as  a  rule,  is  it  ultimately  absorbed,  excepi^i 
perhaps,  where  the  fragments  have  been  very  accu- 
rately coaptated. 

The  appearances  presented  externally  by  a  brt^ken 
limb  at  the  bedside,  while  the  changes  just  noted  are 
going  on  at  the  seat  of  injury,  may  be  de8cril)ed  as  fol- 
lows :  During  the  first  week  or  ten  days,  according  to 
the  site  of  the  fracture,  the  size  of  the  broken  bonp,  and 
the  severity  of  the  accident,  ecchymosis,  swelling — 
both  cpdematous  and  attended  liy  redness — U)cal  b« 
with  tensive  pain,  and  more  or  less  traumatic  fever, 
likely  to  occur.  With  the  ecchymosis,  usually — some 
times  when  it  is  absent — water-blisters,  or  phlycta»n«, 
filled  with  blofKly  serum,  often  make  their  appearance  j 
nnd  these,  to  the  inexperienced  eye,  lot>k  like  harbin» 
gers  of  gangrene.  These  symptoms  come  on  within  a 
day  or  two,  and  the  swollen  and  sensitive  condition 
the  parts  tends  to  make  the  diagnosis  as  to  the  abso/ 
lute  signs  of  fracture  somewhat  less  simple ;  tlie  aooner 
after  the  arrident,  therefore, that  a  patient  i»ith  a  broke 
limb  is  seen  and  examined,  the  better. 

nciifbboring  parts,  as  in  ttie  case  of  bone ;  bat,  oneo  fonn«d,  it  \a  n< 
absurU>d,  as  wus  fonncrlr  »upii08e<l "  (p.  440).  Qosselln  UMrti  (« 
cit.,  1878,  p.  43)  thBt  "wccnn  no  longer  employ  tbo  terms 'provtalooal' 
ami  Mednitivo'  08  n{>plied  to  callus.  .  .  .  The  most  vo  ciin  mj  wUli 
truth  Is  that  the  calhis  is  perhaps  more  roluininons  to-Jajr  xhaa  it  wQl_ 
be  Hx  months  licncu.  .  .  .  Hut  the  ideas  of  Dnpiirtreo  ind  U«lach«r  i 
cortninly  not  applicable  to  oases  of  fraotarc  in  which  the  flragiiieota  i 
bold  during  nniun  in  ac<runit«  oontect." 
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This  is  usually  spoken  of  as  the  "inflammatory 
period."  In  a  simple  fi"actiire  produced  by  indirect  vio- 
lence the  reactionary  excitement  is  usually  veiy  mod- 
erate. Where  there  has  been  direct  violence  causing 
a  wound  at  the  seat  of  injury,  and  where  the  fracture 
is  compound,  inflammation  is  often  more  severe  and 
pi-olon^ed.  In  the  latter  case  the  traumatic  fever  may 
merge  into  septictemia  and  pyjemia,  and  the  phenomena 
of  repair  remain  in  abeyance. 

In  the  great  majority  of  cases,  however,  the  appear- 
ances and  symptoms  I  have  described  gradually  subside, 
and  towai-d  the  end  of  the  second  week  quiet  and  com- 
paratively painless  reparation  has  lieen  established. 
By  this  time  the  plastic  lymph  has  become  fairly 
t)rganized,  and  its  conversion  into  bony  callus  has  begun 
to  take  place. 

This  second  jieriod  in  the  progress  of  a  simple  un- 
complicated case  lasts  from  two  to  four  weeks,  and  at 
its  termination  the  fracture  will  be  found,  as  a  rule,  to 
have  become  solid — ^i.  e.,  in  surgical  language,  to  have 
*'  united."  Union  is  said  to  have  taken  place  when,  the 
bone  having  been  grasj)ed  timdy  above  and  below  and 
an  attempt  made  to  bend  it  at  the  seat  of  the  recent 
fracture,  the  false  point  of  motion  is  found  to  have  dis- 
appeared. 

During  the  third  iwriod — i.  e.,  from  the  sixth  week 
to  the  end  of  the  sixth  month — the  inter-fragmentary 
or  definitive  callus  is  perfected,  and  the  external  or 
ensheathing  callus  may  possil>ly  shrink  and  become 
more  dense.  Early  in  this  period — that  is,  during  the 
first  few  weeks  after  union  has  taken  place — the  surgeon 
will  often  recognize  as  clinical  features  more  or  less 
rigidity  of  neighboring  joints,  especially  of  the  articu- 
lation nearest  the  seat  of  fracture ;  difficulty  in  the  free 
gliding  of  tendons  in  their  sheaths  from  partial  adhe- 
sion caused  by  pressure  of  splints  and  bandages,  and 
prolonged  sus}>ension  of  function  fntm  immobility ; 
perhaps  obliteration  of  8urfac«-veins  and  partial  oedema; 
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sometimes  surface  eschars,  and  always  a  certain  omoant 
of  muscular  atrophy.* 

Fractures  which  extend  iiUo  a  joint  involve  danger 
of  delay,  or  defect  in  union.  AVhen  the  patella  i» 
broken  tmnsversely,  there  is  often  wide  sopamtion  of 
the  fragments  through  the  concentrated  action  of 
powerful  muscles  upon  the  upper  one,  and  it  is  not 
easy  to  command  their  apposition.  Even  when  this  is 
accomplished,  union  is  in  most  cases  defective.  Can 
the  presence  and  contact  of  synovial  tluid  retard  cell 
generation  as  the  presence  of  blood  <loe8<  Is  it  true 
that  the  liquid  exudation  escapes  into  the  cavity  of  the 
joint  instead  of  accumulating  around  the  fragments, 
and  that  the  resulting  plastic  IjTuph  is  consequently 
defective  in  quantity  and  quality  ?  Gosselin  suggests 
this  as  the  probable  explanation  of  failure  of  union  in 
intra- capsular  fractures  of  the  neck  of  the  femur  and 
of  the  humerus,  t 

The  invasion  of  the  cavity  of  a  joint  by  fracture  may 
cause  synovitis,  or  simply  plastic  exudation  with  subse- 
quent rigidity  and  lameness  from  false  ankylosis.  It 
is  to  lie  remembered  that  the  necessary  immobility  of  a 
joint  imposed  l>y  certain  forms  of  apparatus  used  in  the 
treatment  of  fracture  is  competent  to  produce  these 
same  results.  But  t?ie  moftt  remurkaijle  result  that 
follows  fracture  cmnmunicating  with  an  articulation 
is  failure  of  union  in  the  fracture,  such  as  o<vnrR  not 
infrequently  at  the  neck  of  the  femur,  even  after  judi- 
cious treatment,  and  in  early  life. 

A  young  man  was  brought  to  the  New  York  Hfxspi- 
tal  with  well-marked  .synii)toms  of  fracture  of  the  neck 
of  the  femur.  He  had  l)een  dancing  under  excitement, 
and  accidentally  fell,  striking  heavily  on  the  trcnhanter. 
He  was  kept  in  a  straight  splint  for  .several  nionth.s  in 
the  service  of  the  late  Kearny  Rodgers.    No  union 

'OiMwIin  Aas«rt«  that  the  iuu»culnr  atrophv  from  prwoie  ud  moa 
tut  thftt  raccccU*  fmctaro  never  cntirvljr  diiiapp«an.    Op.  ciU 

t  Op.  tit. 
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having  l)een  obtained,  he  was  finally  allowed  to  get 
ibout  on  crutches,  and  8t)on  left  the  hospital.    Within 

"^the  year  after  the  accident  this  young  man  was  again 
admitted  in  a  very  bad  general  condition,  attributed  to 
irregular  habits,  with  a  fluctuating  swelling  at  the  seat 
of  the  ununited  fracture.  He  subsequently  became 
hectic,  and  died  under  my  care.  On  examination  I 
found  the  cavity  of  the  hip- joint  full  of  pus,  and,  like 
the  surrounding  structures,  very  much  altered.  The 
head  and  i)art  of  the  neck  of  the  femur,  iierfectly  dead 
and  free  from  all  attachments,  lay  lo<-»se  in  the  cavity. 
There  had  been  an  oblique  fracture  through  the  neck 
of  the  femur,  partly  within  and  partly  without  the  line 
)f  attachment  of  the  capsule  of  the  joint.  A  distinct 
smooth  groove  exist^^d  on  the  surface  of  the  portion  of 
the  neck  which  still  jtrojected  from  the  trochanter,  and 
this  groove  had  evidently  been  worn  by  constant  fric- 
tion against  a  sharp  jirojecting  angle  of  the  dead  frag- 
ment in  efforts  to  use  the  limb. 

y  In  compound  fracture  the  existence  of  an  open 
wound  of  the  soft  parts,  by  which  the  fragments  of  the 

I  broken  bone  are  brought  into  communication  vdih.  the 
external  air,  renders  healing  by  way  of  suppuration  a 
necessity,  unless  the  wound  be  promptly  closed.  The 
same  differences  as  to  promptness  and  safety  of  repair 
which  we  have  already  recognized  l)etween  a  subcuta- 
neous and  an  open  wound  are  present  here  to  explain 
why  a  compound  fracture  is  so  vastly  more  dangerous  to 
life  than  a  simple  fracture.  But  it  does  not  follow  that 
all  parts  of  the  injured  and  exposed  surfaces  in  a  cora- 
)und  fracture  necessarily  suppurate ;  in  the  deeper 
jrtions  of  the  wound,  where  the  bones  usually  lie, 
suppuration,  under  favorable  circumstances,  may  be 

^escaped,  and  healing  take  place  as  in  a  simple  fracture, 
[ence  the  great  advantage  to  be  gained  by  securing 
)rimar>'  union  of  the  soft  parts  whenever  this  is  possi- 
)le ;  for  just  exactly  in  proportio/i  as  tliis  desirnhle 
ntcniion  can  be  accomplished^  the  delay  and  danger 
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that  attend  upon  suppuration  in  hone  toill  be  escaped. 
The  slowness  and  difficulty  with  which  the  bony  tissue 
takes  on  repair  are  rendered  more  slow  and  difficult 
when  tlie  parts  are  exposed  to  the  external  air,  because 
the  waste  invoiced  in  svppuration  delays  the  process. 
The  bony  callus,  by  means  of  which  alone  the  fracture 
can  unite,  is  to  be  developed  out  of  the  granulations 
which  must  have  previously  covered  all  the  surfaces  of 
the  broken  bone. 

Again,  a  compound  fracture,  especially  when  pro- 
duced by  direct  violence,  often  presents  very  much  the 
same  characteristics  as  a  contused  w«)und.  One  of  these 
is  the  necessity  of  getting  rid  of  those  portions  of  the 
tissue  killed  by  the  bruising  before  beginning  to  repair. 
Bone  is  very  easily  deprived  of  life,  and,  when  a  portion 
of  it  has  been  thus  killed,  a  long  time  is  required  for 
it  to  separate  and  be  thrown  off  by  the  still  living  sur- 
face. This  is  shown  by  the  fact  that  the  living  surface 
from  which  a  mass  of  dead  bone  has  separated  in  this 
manner  i.s  always  found  covered  with  granulations. 
Until  bone  killed  under  these  circumstances  has  lieen 
thrown  off,  the  granulations  themselves  do  not  usually 
begin  to  develop  into  bone — although,  in  exceptional 
cases,  we  find  a  fragnient  of  dead  bone  surrounded  and 
shut  in  by  an  exuberant  growth  of  callus  :  this  is  sim- 
ply an  exception  that  proves  the  rule.  Here,  then,  is 
another  source  of  delay  and  danger  liable  to  compli- 
cate a  compound  fracture. 

It  follows  from  these  considerations  that  there  are 
several  distinct  varieties  of  compound  fracture,  and,  in 
fact,  these  are  readily  recognized  in  clinical  experience. 
In  the  fii-st  place,  primary  union  of  the  wound  in  the 
soft  parts  is  secuivd  in  a  certain  proportion  of  ca-ses, 
usually  by  the  prompt  and  judicious  action  of  the  sur- 
geon. These  occur  most  frequently,  perhaps,  in  oblique^ 
fracture  of  the  bones  of  the  leg  from  indirect  violence, 
where  the  wound  has  been  produced  by  perforation  of 
the  skin  from  within  by  the  point  of  a  sharp  fragment. 
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\VTien  primary  union  has  been  thus  attained,  the  sub- 
sequent progress  of  the  case  is  narrowed  down  to  that 
of  a  simple  fracture. 

Then  tliere  is  a  large  jwrcentage  of  cases  in  which 
partial  primary  union  of  the  soft  parts  may  have  been 
olitained,  a  certain  jMjrtion  of  the  wound,  larger  or 
smaller,  beiug  left  to  granulate  and  suppurate,  Ilere 
the  fever  at  first  and  the  earlier  accomi«inying  symp- 
toms are  mild.  There  is  little  appearance  of  danger, 
but  the  case  drags  on  for  three  or  foui'  months  of  con- 
stant but  moderate  suppuration  before  there  is  any 
union.  Perhaps,  at  about  three  month.s,  a  sequestrum, 
which  has  heretofoi-e  shown  a  bare  white  surface,  l)e- 
comes  loose,  and,  on  being  removed,  a  layer  of  granula- 
tions covering  the  bone  beneath  comes  into  view,  and 
then  union  soon  follows.  The  length  of  time  required 
for  the  separation  of  a  sequestrum  is  in  proportion  to 
its  size  and  extent  of  surface.  Such  cases  as  these, 
which  would  be  likely  to  occur  in  ordinaiily  healthy 
subjects  in  private  practice,  or  in  the  country,  get  well, 
for  the  most  part,  between  the  fourth  and  the  sixth 
months. 

Finally,  we  have  a  category  of  grave  cases  of  com- 
pound fracture,  of  which  a  large  proportion  terminate 
unfortunately,  where  no  primary  union  has  taken  place 
or  maintained  itself,  and  where,  in  consequence,  all  the 
wounded  surfaces,  whether  of  bone  or  soft  parts,  have 
fallen  ultimately  into  suppuration.  Cases  of  this  class 
occnr  in  unhealthy  subjects :  in  dnnking  men,  who 
often  become  victims  of  deltrium  tremens^  when  the 
best  management  may  fail  to  retain  a  fracture  in  posi- 
tion ;  and  in  patients  in  large  hospitals,  where  they  are 
more  exposed  to  the  poisons  of  er5'sip>elas  and  pyfemia. 
Here  suppumtion  is  liable  to  involve  the  walls  of  large 
and  irregular  cavities  around  the  fragments — cavities 
with  deep  recesses  and  prolongations,  where  dead  and 
dying  tissues  may  be  retained,  and  pus  stagnates  for 
want  of  a  free  outlet ;  where  the  limiting  barrier  of 
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healthy  grannlations  is  liable  to  melt  away  and  coi 
qnent  burrowing  of  pus  to  take  place,  and  when?  sul- 
phnreted  hydrogen  and,  still  worse,  septic  vinis  may 
be  generated  and  absorlied  into  the  blood. 

In  connection  with  the  study  of  the  process  of  repair 
in  fracture,  certain  accidents  are  to  be  noted  as  liable  to 
delay  or  interfere  with  its  favorable  progress.  Among 
them  I  may  mention  nervous  delirium,  retention  of 
urine,  h«emorrhage,  muscular  spasms,  delirium  trenuTi*. 
emphysema,  thi-ombosis  and  embolism,  osteo-myelitis 
diabetes,  and  albuminuria;  to  these  should  be  added 
the  possible  occurrence  of  fracture  in  a  bone  alreadyj 
diseased,  and,  as  not  uncommon,  of  abscess,  necrosis, 
gangrene.  Most  of  these  subjects  are  treated  of  else- 
where, but  some  of  them  require  a  word  of  notice  her 

Emphysema  may  occur  in  connection  with  a  fraol 
tured  rib  from  penetration  of  the  lung  substance  by  a 
sharp  fragment,  and  it  may  travel  extensively  over  the 
surface  of  the  body  ;  as  a  complication,  it  is  singularly 
harmless  in  this  form,  and  usually  subsides,  without 
treatment,  by  absorption  of  the  air.  But  a  sensation  of 
crackling  in  a  limb  may  become  perceptible  within  a 
day  or  two  after  a  fracture  (e.  g.,  by  crushing),  accom- 
panied ]>y  tumefaction  of  the  whole  segment  of  the 
limb  and  a  tawny,  marbled  appearance  of  its  external 
surface,  which  is  of  graver  import  and  suggestive  of 
gangrene. 

Tlirombosis  and  eml>olism,  notably  the  fatty  embo-j 
lism  of  Czemy,  play  their  part  in  explaining  mysterioi 
causes  of  sudden  death  after  fracture. 

The  surgeon  should  never  neglect  examining  thoj 
urine  of  a  patient  with  a  broken  limb.    The  discovn 
of  albumin,  of  tulw- casts,  or  of  sngar,  would  posses 
for  him  a  grave  significance.     Although  not  incomjiati- ' 
ble  with  union  in  the  usual  pericKl,  the  existence  of 
either  of  these  conditions  would  suggest  a  guarded 
prognosis  and  ]>ersi8t«'nt  watchfulness. 

Most   surgical    authorities    include   infUimmaiioti  _ 
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among  the  complications  of  fracture.  It  is  certainly 
present  in  some  degree  in  fracture,  as  in  every  other 
lesion,  as  the  essential  element  in  the  process  of  repair. 
If  destruction  of  tissue  occurs  ctJincidently  with  ita 
presence,  this  is  to  be  attributed  to  the  nature  and  extent 
of  the  injury,  or  to  lack  of  reparative  power  in  the 
injured  organism. 

The proffnosis  in  fracture  may  be  inferred  in  a  great 
degree  from  what  has  been  ab-eudy  said,  but  I  will  add 
a  few  words  by  way  of  summing  up.  Fracture  is  less 
dangerous  when  simple  than  when  compound ;  in  the 
young  than  in  the  old ;  in  the  shaft  of  a  long  bone 
than  in  one  of  its  extremities ;  when  produced  by  indi- 
rect than  by  direct  violence;  when  transverse  than 
when  oblique.  Fractures  of  the  bones  of  the  limbs  are 
less  dangerous  than  those  of  the  trunk,  in  view  of  the 
greater  liability  of  the  latter  to  visceral  complication. 
It  is  worthy  of  remark  that  multiple  fractures  do  not 
proportionally  render  the  prognosis  more  serious,  either 
as  to  failure  of  union  or  delay  in  its  accomplishment. 
Finally,  the  health  of  the  patient  previously  and  at  the 
time  of  the  accident,  as  well  as  the  j^eriod  of  life,  and 
also  the  facilities  afforded  for  adequate  care  in  treat- 
ment, materially  influence  the  result  in  every  case  of 
fracture,  and  must  be  included  in  a  judicious  prognosis. 

It  has  been  truly  said  that  the  principles  of  surgery 
relating  to  the  treatment  of  fractures  are  simple,  but 
that  the  practice  is  often  very  difficult.  Every  case  of 
fracture  presents  the  following  general  indications  as  to 
its  treatment :  (1)  to  restore  the  fragments  to  their 
normal  relations ;  (2)  to  keep  them  quiet  in  a  proper 
position  until  union  is  accomplished  ;  (3)  to  meet  com- 
plications as  they  arise. 

At  the  time  of  tJie  accident  there  is  necessity  for 
care  that  no  aggravation  results  from  the  efforts  of  the 
jiatient  to  help  himself  before  realizing  the  extent  of 
his  disability,  as  we  have  seen,  or  from  the  unwise 
handling  of  bystanders ;  especially  that  a  simple  frac- 
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ture  is  not  rendered  comiK)unil  by  an  attempt  to 
the  weight  of  (he  body  upon  a  broken  limb,  Hteraor- 
rhage,  if  present,  is  to  be  tempomrily  controlled  by 
compress  and  bandage,  or  by  tourniquet.  Rongb 
splints  may  l>e  extemporized  out  of  materials  at  hand, 
or  a  limb  may  be  temporarily  envelojied  by  a  soft  pil- 
low, fortified  externally  by  something  more  solid  to 
limit  motion  while  the  patient  is  being  carried,  if  neces- 
sary, on  a  stretcher,  or  even  upon  a  %\'indow-shutter  or 
a  door,  to  his  bed. 

The  best  bed  for  a  case  of  fracture  consists  of  a  nar- 
row iron  bedstead,  in  which  the  patient  can  be  reached 
from  either  side;  a  good  even  hair  mattress,  not  toaj 
elastic,  and  a  rather  low  pillow.  The  mattress  may] 
require  to  be  perforated  to  provide  for  defecation,' 
although,  with  an  efficient  nurse  and  a  properly  shaped] 
bed -pan,  this  is  preferably  dispensed  mth. 

After  shock,  when  present,  has  subsided,  the  ch^th- 
ing  should  be  gently  removed  and  the  part  subjected 
to  examination  ;  and,  as  it  is  desirable  that  this  process  1 
should  not  be  i^epeated,  either  by  the  surgeon  or 
assistants,  this  tirst  formal  examination  should  l)e  caT&<1 
fully  and  thoroughly  made. 

The  points  to  be  made  out  are:  the  exact  site,  niiture;, 
and  dii-ection  of  the  fmcture,  and  espteciully  any  tend- 
ency to  defomiity,  or  any  complication  offering  special 
indications  for  treatment.  If  comiH>und,  the  linger  in 
the  wound  is  a  valuable  aid. 

After  the  examination,  if  there  be  no  counter-indi- 
cation, tlie  fracture  should  l)e  at  once  redijced,  or  set, 
and  an  aT)i)roi)riate  dressiug  a])plied.  In  the  lang\iage 
of  Pott,  "a  broken  bone  can  not  be  too  soon  put  to 
rights."  The  terms  reduvtion  and  its  popular  synonjnn 
"setting."  api)lieil  to  liroken  bones,  meiin  placing  tfie 
fragments  in  accurate  apposition  for  healing — imply- 
ing, also,  that  tliey  are  kept  in  apjxjsition  l)y  i)roper 
retentive  api»anitus.  When  a  fracture  is  oblique  and 
the  fragments  tend  to  slip  past  each  other  under  tiie 


FRACTURES, 


465 


influence  of  muscnlar  contraction,  extension  should  be 
made  by  an  assistant — in  the  case  of  th«  thigh,  for  ex- 
ample— by  grasping  the  foot  and  ankle  and  drawing 
gently  but  forcibly  upon  the  limb,  perhaps  rotating  it, 
as  the  surgeon  may  direct,  in  oi*der  to  elicit  crepitus. 
When  this  has  been  effected,  and  after  the  surgeon  has 
completed  his  examination,  it  is  a  great  advantage  to 
the  patient,  when  there  is  no  good  reason  for  delay, 
that  the  fracture  be  set  forthwith. 

In  the  case  of  a  iranseerse  fracture  the  coaptation 
is  easily  maintained,  for  the  face  to  face  relation  of  the 
two  surfaces  resists  effectually  the  contractile  efforts  of 
the  muscles,  which  now  tend  to  keep  them  more  closely 
in  contact.  But  in  an  oblique  fracture  there  is  an 
obvious  necessity  for  keeping  up  permanent  traction 
npon  the  limb  during  the  process  of  union  in  order  to 
prevent,  or  at  least  diminish,  the  tendency  to  shorten- 
ing. This  is  technically  called  making  extension  and 
counter-  extension. 

There  is  sometimes  also  a  tendency  to  deformity 
from  bad  position  of  fragments,  which  may  defy  all 
efforts  in  the  way  of  traction,  aided  by  manipulation,  to 
remove  it.  The  means  at  our  command  to  accomplish 
this  end  will  be  considered  hereafter. 

If  slow  reaction  from  sh<x'k  should  defer  a  formal 
examination,  the  interval  should  be  employed  in  getting 
together  the  materials  for  putting  up  the  fracture  at 
once. 

In  setting  a  fracture  in  a  limb,  the  corresponding 
uninjured  member  is  to  be  tiiken  as  a  giiide  as  to  shape 
and  lengfh  ;  but  inquiry  should  be  made,  in  view  of  its 
I)098ibility,  as  to  pre-existing  deformity  from  previous 
fracture,  or  other  cause,  in  either  of  the  limbs. 

It  is  a  good  rule  that  no  dressings  applied  in  fracture 
for  the  purjxise  of  retention  should  cover  the  seat  of 
the  injury  or  conceal  it  from  view  ;  they  should  leave 
the  point  of  fracture  open  to  inspection.  Of  course  this 
does  not  apply  to  an  evaporating  lotion  or  a  bladder  of 
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crushed  ice  applied  for  the  purpose  of  limiting  vascular 
action.  But  there  are  many  cases  of  simple  fnxctnre 
in  which  this  rule  may  be  disregarded  and  the  limb 
incased  at  once  in  an  immovable  sheath  ;  and  even  here 
a  window  may  be  contrived  so  as  to  keep  the  seat  of 
fracture  in  view  at  will. 

In  regard  to  the  means  at  our  command  for  secur- 
ing immobility  of  the  fragments  of  a  fractured  Ixine,  it 
may  be  said  at  the  outset  that  the  simpler  they  ai-e  the 
better.  Splints  and  Imndages  constitute  the  elements 
of  all  the  contrivanc-es  for  this  purjiose.  All  the  me- 
chanical apparatus  in  use  for  the  treatment  of  fractures 
are  modifications  of  these.  But  the  necessary  rigidity 
of  the  splint  and  the  constriction  of  the  bandage  by 
which  it  is  maintained  in  contact  with  the  broken  limb 
are  always  more  or  less  hurtful  to  the  intervening  sen- 
sitive soft  parts. 

The  best  materials  for  splints  are  those  which  pos- 
sess sufficient  strength  with  the  least  weight  or  bulk- 
Wood,  sheet-iron,  iierfonited  sheet-zinc,  wire  gauze, 
gutta-percha,  pasteboard,  sole-leather,  prepared  felt, 
are  the  materials  most  in  use  at  the  present  day.  Wood 
is  glued  in  narrow  strips  to  flexible  leather  (Bell's 
splint),  and  is  variously  carved  and  shaped,  and  also 
combined  with  metal  in  compound  splints,  devised  to 
suit  the  requirements  of  special  fi-actures,  and  for  the 
most  part  bearing  the  names  of  their  inventors. 

Simple  thin  strips  of  Avhitewood,  three  to  five  inches 
in  width  by  one  eighth  to  one  quarter  of  an  inch  in 
thickness,  flat,  or  slightly  hollowed  out,  are  convenient 
to  keep  on  hand  for  first  dressings. 

In  the  employment  of  splints  it  must  be  recognized 
that  their  use  is  to  give  unyielding  firmness  to  the 
retentive  dressing  of  a  fracture,  and  that  they  are  not 
to  be  used  to  correct  a  special  deformity,  as  by  exerting 
dii'ect  and  immediate  pressure  upon  a  prominent  frag- 
ment. 

It  has  long  been  considered  a  desideratum  by  sur- 
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■gBons  ro  find  a  suitable  substance  with  which  bandages 
can  l)€  saturate<l  so  as  to  render  them  unyielding  when 
dried,  and  tit  substitutes  for  splints.  Of  tliese  the  fol- 
lowing substances  have  been  employed  with  more  or 
lees  success,  and  some  of  them  have  enjoyed  gretit  pop- 
ularity—  for  the  most  part  temporary:  A  mixture  of 
white  of  egg  and  chalk  was  largely  used  on  the  author- 
ity of  the  elder  Larrey  ;  glue  was  advocated  by  De  Mor- 
gan ;  starch  by  Seutin,  at  one  time  sui'geon-general  of 
the  Belgian  army ;  dextrine  by  Velpeau  ;  plaster  of 
Paris  and  other  varieties  of  gypsum  by  the  German 
surgeons ;  and,  more  recently^  the  silicat^es  of  potash, 
and  soda.  The  kit  ter  seem  to  be  gaining  in  favor  at  pres- 
ent ;  the  solution  dries  rapidly,  and  makes  a  light  and 
firm  casing.  Bandages  prepared  and  applied  in  this  way 
constitute  what  is  called  an  "immovable  apparatus.'' 

The  advantage  claimed  for  this  mode  of  di*essing  is 
its  lightness — in  most  forms — and  the  ease  and  safety 
as  to  disturbance  of  fragments,  in  consequence  of  which 
patients  may,  in  many  cases,  move  about  on  crutches 
and  lake  the  air,  thus  avoiding  the  bad  influence  of  the 
confinement  necessitated  by  the  more  cumbrous  dress- 
ings. Against  it  the  objections  have  been  ui;ged  that  it 
covers  up  recently  injured  parts  too  entirely  to  be  safe 
for  general  use;  that  it  is  inapplicable  to  compound 
fractures;  also  that  it  is  incompatible  with  efficient 
extension  and  counter-extension,  and  therefore  not 
suited  to  oblique  fractures  of  the  thigh.  It  is  claimed 
in  this  latter  case  that,  if  the  immovable  apparatus  be 
applied  while  the  limb  is  in  full  extension,  the  uniform 
pressure  of  the  rigid  casing  of  the  limb  may  be  relied 
upon  to  keep  the  fragments  in  proper  trelation ;  but 
this  reliance  has  been  found  in  i)raclice  to  have  little  or 
no  substantial  basLs,  for  the  compressed  limb  in  a  few 
days  diminishes  in  size,  and  the  consequent  lack  of 
uniform  firm  support  permits  the  fragments  to  ride 
over  each  other :  hence  the  result  is  too  often  a  perma- 
nent shortening  of  the  limb. 
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For  bandages,  the  best  material  for  ordinary  ase 
nnbleached  and  unsized  cotton  cloth  with  a  linn  web 
and  a  round,  even  thread,  not  flimsy  in  quality ;  /or  uae 
in  special  cases,  flannel  may  be  preferable;  for  the 
plaster-of-Paris  apparatus,  the  tissue  of  looser  web 
know-n  as  "screen-cloth"  is  employed  by  preference. 

The  elaborate  dressings  of  old-time  surgery  ha^ 
been  pretty  much  abandoned,  but  the  skillful  applic 
tion  of  a  roller  bandage  is  still  a  necessity.  Especially'' 
is  it  necessary  to  cultivate  good  judgment  as  to  the 
degree  of  constricting  force  that  may  be  employe<l  wit 
safety  in  piitting  up  fractures,  which  is  often  overn 
mated.  Of  this  the  instances  of  eschar  and  gangrei 
from  its  injudicious  employment,  so  frequent  in  the 
records  of  practice,  and,  unfortunately,  also  in  the 
records  of  trials  at  law  for  damages  for  malpractice,  ans 
unpleasant  evidences.  In  opposition  to  the  traditional 
influence  in  favor  of  heavy  dressings  tlus  is  a  good  rule 
to  adopt :  never  apply  a  bandage  unless  to  meet  some 
eUar  indication  for  its  use.  Again,  in  view  of  the 
frequency  of  this  cause  of  gangrene,  neter  apply  a 
bandarje  to  a  limb  beneath  splints. 

As  has  been  already  remarked  of  splint^  a  banc 
is  not  to  l>e  employed  to  force  an  unnily  or  proj 
fragment  into  p)lace  ;  this  is  to  be  accomplished 
specml  means.  The  bandage,  it  must  be  remembered,  15 
a  purely  retentive  agent.  When  a  limb  is  bandaged, 
the  ends  of  the  toes  or  fingers  should  always  be  left 
exposed  to  view,  so  that  the  surgeon  may  assure  hiimmlf 
that  the  circulation  has  not  been  interrupted.  When 
from  their  discoloration  or  coldness  any  doubt  arises, 
the  bandage  shoald  be  at  once  reapplied  with  leas 
constricting  force.  In  short,  cireidar  constriction  by 
handac/es  is  always  to  be  guarded  against. 

All  splints  and  firm  appliances  must  be  padded. 
For  this  pur]>ose,  and  for  comj)resses,  woolen  bhinkeUj 
ing,  carded  wool,  cotton  (in  the  form  of  wool,  waddings 
or  batting),  jjicked  lint,  the  looser  fabrics  of  fell. 
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prepared  oaknm,  are  employed.  Pads  are  stuffed  with 
wool  or  fine  curled  hair.  Bran,  sawdust,  unground 
flaxseed,  and  chaff  of  grain  are  used  for  the  same 
purpose.  As  a  temporary  dressing,  limbs  have  often 
been  imliedded  in  these  substances  in  fracture-boxes, 
■nnthout  intervening  bandages,  to  secure  the  advantages 
of  sa/e  and  equable  jyressure  which  can  be  thus  safely 
brought  to  bear  upon  them.  Bags  filled  with  sand  can 
be  readily  molded  to  parts,  and,  by  their  weight,  serve 
the  d<tuble  purpose  of  splints  and  compresses.  Water 
offers  great  advantages  for  pads  and  cushions,  as  it  dif- 
fuses pressure  so  equably ;  but  facilities  for  its  ready 
application,  except  in  the  form  of  the  water-bed,  are 
yet  to  be  attained. 

In  applying  any  apparatus  for  fracture,  all  irregu- 
larities of  surface  of  the  body  should  be  carefully  filled 
up  and  rendered  even,  and  bony  prominences,  like 
the  malleoli  at  the  ankle,  surrounded  by  padding  to 
save  them  fi-om  undue  pressure.  The  favor  enjoyed  by 
the  fracture  apparatus  of  Burgraeve,  of  Ghent,  in  which 
the  limb  is  enveloped  by  cotton,  is  due  to  the  fact  that 
it  fidtills  this  indication  so  perfectly.  The  liberal  use 
of  cotton  batting  by  M.  Alphonse  Guerin,  of  the  Hotel 
Dieu,  of  Paris,  as  an  antiseptic  dressing  for  wounds, 
has  developed  the  additional  fact  that  the  uniform  tem- 
perature at  which  it  preserves  injured  parts  adds  great- 
ly to  its  value  in  promoting  the  process  of  repair.  In 
the  treatment  of  broken  bones  in  the  insane,  in  delirium 
tremens,  and  in  military  surgery  for  ambulance  txans- 
jK>rtation,  there  is  no  dressing  better  than  Gu6rin's 
appareil  ouate,  which,  when  properly  applied,  consti- 
tutes a  very  perfect  protection. 

It  is  a  received  canon  of  surgery  that  fractures  should 
be  put  up  permanently  at  once,  if  possible,  because  this 
course  involves  least  disturbance  of  parts,  and,  conse- 
quently, least  hindrance  to  prompt  repair. 

The  exceptions  to  this  rule  are :  when  the  surgeon 
has  not  seen  the  case  until  some  time  has  elai)sed,  and 
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swelling  has  come  on ;  when  effusion  of  blood  at  the 
seat  of  a  simple  fracture  is  very  considerable ;  or  when, 
in  a  compoumd  fracture,  its  complications,  or  the  extent 
of  the  iujiiry  iteelf,  may  be  so  great  as  to  raise  a 
question  of  excision  or  of  amputation.  Under  these 
circumstances  temporary  dressing  only  is  advisable. 

It  is  the  habit  of  many  good  surgeons  to  employ 
temporary  dressing  in  all  serious  cases  until  the  so- 
called  period  of  intlaramation  has  passed,  and  then  to 
put  up  the  fmcture  niure  permanently.  It  is  argued 
that  this  coui-se  involves  less  risk  of  being  compelled, 
possibly,  to  remove  a  more  elaborate  apparatus,  that  it 
afifords  time  to  study  the  requirements  of  the  case,  and 
to  select  the  best  method  for  more  permanent  retention. 

On  the  other  hand,  practice  teaches,  according  to  my 
experience,  that,  where  prompt  immobility  is  attained, 
the  danger  of  what  we  call  "  inliammation  "  is  reduced 
to  a  minimum,  and  there  is  good  authority  for  the 
immediate  application  of  an  immovable  apparatus  as  a 
rule.     (Erichsen.) 

Besides  splints  and  bandages,  and  their  endless 
modifications  in  the  form  of  fracture  apparatus,  there 
are  other  means  at  our  command  to  maintain  the  frag- 
ments of  a  broken  bone  in  accurate  adjustment.  The 
first  and  most  important  of  these  is  position — as  by 
placing  the  articulations  next  to  a  broken  bone  in  such 
an  attitude  of  flexion  or  extension  as  to  do  away  with 
the  disturbing  influence  of  the  muscles  attached  to, 
and  liable  to  act  upon,  either  fragment. 

We  have  examples  of  the  benefit  to  be  derived  from 
position  in  the  usual  mode  of  treating  fracture  of  the 
patella,  where  the  knee-joint  is  extended  and  the  hip- 
jtiint  flexed,  for  the  purpose  of   approximating  the 

^ments  by  relaxing  the  powerful  quadriceps  ex- 
it t  of  tJie  heads  of  which,  the  rectus, 
ttw  is.     Also,  in  the  corre- 
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elbow-joint  fully  extended,  in  order  to  get  rid  of  the 
contractile  power  of  the  triceps  extensor  cubUL  When 
the  coronoid  process  of  the  ulna  has  Ijeen  torn  off,  the 
fore-arm  is  flexed  in  order  to  relax  the  brachiaUs 
anticus  ;  and  in  fracture  of  the  shaft  of  the  radius  the 
jpme  position  is  adopted,  in  order  to  neutralize  the 
■Itetlon  of  the  biceps  Jiexor  cuhiti. 

The  English  surgeon  Pott  inaugurated  an  epoch 
in  this  department  of  surgery,  in  1768,  by  advocating 
the  ti-eatment  of  fractures  of  the  shaft  of  the  femur  by 
position  alone — viz.,  by  placing  the  limb  on  its  outer 
side  with  the  thigh  flexed  on  the  pelvis,  and  the  leg  on 
the  thigh,  and  employing  no  retentive  apparatus  what- 
ever. His  patients  escaped,  indeed,  the  cruel  extension, 
advocated  in  Paris  by  Boyer,  by  means  of  a  long, 
straight  splint  with  a  screw  attached,  which  bears  his 
name ;  but  they  recovered  almost  invariably  with 
permanent  shortening  of  the  limb,  and  deformity  by 
eversion  of  the  foot. 

Pott's  treatment  by  position  alone  was,  therefore, 
gradually  merged  into  the  double  inclined  plane,  a 
device  which  retained  its  princij)al  feature — namely, 
the  double  flexure  of  the  limb.  This  apparatus,  as 
modified  by  Amesbuiy  and  by  Mclntyre,  enjoyed  great 
popularity  for  many  years.  The  foot-piece  in  all  tliese 
double  inclined  planes  prevented  rotation  outward  of 
the  lower  part  of  the  limb,  but  permanent  shortening, 
with  exaggerated  anterior  convexity  of  the  femur,  was 
a  common  result. 

The  comfort  secured  by  the  "physiological  treat- 
ment,*' jis  it  was  styled  by  its  advocates,  was  its 
principal  advantage  ;  and  this  accounts  for  the  degree 
of  favor  in  which  it  is  still  held.  But  increasing 
knowledge  has  enabled  the  surgeon  of  the  present  day 
to  obtain  l^etter  residta  by  treating  fractures  of  the 
thigh  in  the  straight  position,  as  before  Pott's  innova- 
tion, and  with  great  diminxition  both  of  pain  and 
deformity.     This,  as  we  shall  see  shortly,  is  accom- 
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plished  by  the  improvement  in  onr  meanjB  of  effecting 
extension  and  counter  -  extension,  due  to  American 
ingenuity. 

The  question  of  position  should  be  studied  in  con- 
nection with  the  special  treatment  of  every  case  of 
fracture,  for  it  ofTers  other  advantages  aside  from  the 
control  of  muscular  action,  which,  in  fact,  may  be 
otherwise  prevented  from  acting  injuriously.  In  frac- 
ture of  the  spine  and  the  pelvis  the  supine  position  is 
a  necessity.  The  fragments  of  a  broken  clavicle  fall 
into  place  more  favorably  when  the  patient  is  lying 
upon  his  back ;  in  fact,  for  double  fracture  of 
clavicle,  this  position  has  been  found  to  be  the 
mode  of  treatment.  The  supine  position  of  the  trunk, 
with  the  arm  supported  by  a  Stromeyer's  triangnl 
cushion,  is  claimed  by  its  inventor  as  the  best  met! 
of  treating  a  compound  fracture  of  the  humc 
When  both  bones  of  the  leg  are  brt:>ken,  dropping 
the  foot  is  a  frequent  cause  of  faulty  union,  with  de-* 
formity  by  anterior  bowing,  and  it  is  a  symptom  not 
easy  to  remedy,  because  the  heel  is  especially  intok 
of  pressure.  Slinging  the  foot  by  means  of  adhe 
plaster  applied  to  its  sole  and  sides,  the  adhesive  plas- 
ter being  then  carried  over  the  top  of  the  foot-pibc«i 
attached  outside,  has  been  practiced  at  Bellevue  HospH^ 
tal  with  entire  success. 

The  suspension  of  a  broken  limb  by  a  swin^i 
apparatus  from  a  fixed  point  above  is  also  an  effort  to! 
gain  quiet  and  security  by  position.    When  a  limb  is 
thus  sn.sjjended,  the  movements  of  the  body  neceasarilyy 
communicated  to  the  proximal  fragment  are  in  a  D)eas>* 
nre  dissipated  by  the  yielding  of  the  suspending  cords, 
so  that  there  is  less  danger  of  derangement  at  the 
of  fracture. 

The  "anterior  splint"  of  the  late  Nathan  R.  Smith, 
of  Baltimore — originally  designed  for  fractures  in  the 
lower  extremity  complicated  by  a  posterior  wound — i« 
an  ingenious  adaptation  of  the  double  inclined  pi 
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combining  the  advantages  derived  from  suspension.  As 
modified  by  Professor  Hodgen,  of  St.  Lonis,  it  was  large- 
ly used  during  our  late  civil  war  in  the  military  hos- 
pitals.* Tliis  apparatus  has  been  still  further  ingeni- 
ously modified  so  as  to  combine  extension  with  the 
mode  of  suspension.  I  have  seen  it  in  use  in  the  treat- 
ment of  fractures  of  the  thigh  at  Guy's  Hospital,  Lon- 
don. 

In  fractures  of  the  tliigli  in  children  under  three 
years  of  age,  both  Umbs  are  flexed  at  right  angles  ^vith 
the  pelvis  **and  hoisted  upward  to  some  cradle,  hook, 
or  bar  above  the  bed ;  by  these  means  the  weight  of 
the  body  acts  as  a  constant  counter-extending  force,  and 
the  child  c^n  be  well  looked  to  for  purposes  of  cleanli- 
ness." This  plan,  which  is  said  to  have  given  excellent 
results  at  Guy's,  f  is  adapted  to  the  requirements  of  an 
oblique  fracture,  whereas  at  this  time  of  life  the  frac- 
ture is  usually  transverse. 

In  my  experience,  Lonsdale's  method,  which  secures 
a  natural  position  for  the  limb  without  such  close 
restraint,  has  proved  efficient  for  infants  in  arms.  This 
consists  in  fitting  a  strip  of  sheet-iron — cut  a  little  more 
than  an  inch  in  vridth,  covered  with  flannel  or  cotton 
cloth,  and  bent  as  a  double  inclined  plane — to  the  back 
of  the  limb,  and  keeping  it  in  place  by  a  roller  bandage, 
with  the  addition  of  short  coaptation-splints  of  i>aste- 
board  at  the  seat  of  fmcture.  The  strip  of  sheet-iron  is 
carried  around  the  heel  to  the  toes,  and  at  its  upper 
extremity  it  follows  the  convexity  of  the  buttock  as 
high  as  the  posterior  iliac  spine.  The  child  can  be 
handled  readily,  and  I  have  obtained  good  results  from 
this  apparatus.  Paget  and  Callender  speak  well  of  the 
practice  followed  by  them  at  St.  Bartholomew's  of  treat- 
ing infantile  fractui-es  of  the  thigh  without  any  dress- 
ing whatever,  simply  placing  the  limb,  after  setting,  on 

•  namilton's  "  Military  Surgery";  also,  •'  St.  Lonb  Med.  and  Army 
Surg.  Jo«r,"  No.  I,  and  "Am.  Med.  Times,"  May,  1863. 
t  Bryant  "Practice  of  Surgery,"  London,  1870, 
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its  outer  side,  after  the  manner  of  Pott,  with  the  hip 
and  knee  flexed.* 

Permanent  extension  and  counter  •  extension,  re- 
quired in  all  cases  in  whic?i  there  is  persistent  short- 
ening of  a  fractured  limb  by  muscular  contraction^  is 
an  indication,  heretofore  regarded  as  inTolein{/  both 
diffi^dty  and  pain  in  its  accomplishment.  It  is  etpe- 
clally  demanded  in  oblique  fractures  qf  the  shaft  qf 
the  femur — "  that  bone  whose  fracture,"  in  the  language 
of  Pott,  "  so  often  lames  the  patient  and  disgraces  the 
surgeon."  It  is,  in  i-eality,  notlxing  more  than  perpetn- 
ating  or  rendering  permanent  the  traction  and  counter- 
traction  made,  under  his  direction,  by  the  sui^eon's 
assistants  at  the  first  examination  of  the  fracture. 

The  application  of  an  extending  force  to  a  limb  was 
formerly  effected  through  the  intenention  of  a  silk 
handkerchief,  a  leathern  gaiter,  or  a  boot  of  thickly 
wadded  and  starched  Iwmdage  fortified  by  ixisteboozd 
splints.  But  no  devices  of  this  kind  prevented  severe 
pain  from  uneven  pressure,  and,  if  full  force  teas 
applied  for  any  length  of  time  continuously,  eschar 
and  ulceration  of  the  dorsum  of  the  foot  and  the  iMtrk 
of  the  heel  were  always  likely  to  take  place. 

Counter-extension,  when  effected  by  mean:*  uf  a 
perineal  band,  even  if  made  of  caoutchouc  tubing,  or 
never  so  carefully  stuffed  and  covered,  icas  always 
attended  with  torture  and  with  danger  of  eschar  when- 
ever the  extending  force  was  a]>plied  long  enough  or 
strongly  enough  to  accomplish  its  object  in  the  preven- 
tion of  deformity  by  shortening ;  and  this  serious  evil 
was  never  remedied  Ijy  any  of  the  ingenious  modifica- 
tions employed  from  the  time  of  Boyer's  screw  until  the 
introdurtion  of  the  ordinary  adhesite  plxister  as  the 
medium  through  which  extension  is  made  upon  a  frac- 
tured limb. 

This  is  the  most  efficient  device  for  securing  safe  and 
adequate  permanent  extension,  say,  of  a  fractured 
•"8t  Bartb.  Hugp.  Rtport,*'  1867. 
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thigh — a  method  which  the  practice  of  the  New  York 
Hospital  early  demonstrated  to  l^e  painless  us  well  as 
efficient.  The  devices,  some  of  which  I  have  just  men- 
tioned, by  which  the  force  employed  for  extension  was 
rendered  less  intolerable  when  brought  to  bear  upon  a 
broken  limb,  are  now  all  of  them  satisfactorily  rei)Iaced 
by  the  use  of  the  adhesive  plaster — a  far  more  ingeni- 
ous device.  Its  large  surfaces  of  contact  with  the  skin 
serve  to  diffuse  the  force  applied  to  the  latter  so  uni- 
formly as  to  prevent  pain  at  any  one  point.  If  the 
cotton  cloth  upon  which  the  plaster  has  been  spread  be 
Btont  enough,  it  never  gives  way ;  and  if  cut  length- 
wise of  the  roll,  strips  of  the  ordinary  plaster  4C<7/7W^ 
sir  etch. 

The  details  of  the  method  are  very  simple.  In  a 
fracture  of  the  thigh,  for  example,  stout  adhesive  plas- 
ter is  applied  in  a  strip  two  and  a  half  to  three  inches 
>vide  on  both  sides  of  the  limb,  extending  a.^  a  loop 
below  the  foot.  "Witliin  the  loop  a  flat  piece  of  wood, 
wide  enough  to  pi-event  the  strips  from  making  pressure 
on  the  malleoli,  is  inserted.  To  this  a  cord  is  attached, 
which,  passing  over  a  pulley  at  right  angles,  has  an 
extending  weight  at  its  extremity.  A  bag  of  shot  or 
sand  would  sen'e  as  a  weight.  A  loop  of  caoutchouc 
tubing,  introduced  so  as  to  form  a  part  of  the  extending 
cord,  equalizes  the  traction.  The  utility  of  this  device 
was  first  pointed  out  by  the  late  Gurdon  Buck,  one  of 
the  sni-geons  of  the  New  York  Hospital.  It  has  since 
been  used  abroad,  where  it  is  spoken  of  as  an  "accu- 
mulator "  of  jxiwer. 

Shortly  after  the  adoption  of  adhesive  plaster  as  the 
means  of  njiplying  extension  to  a  limb  it  was  demon- 
strated that  the  force,  even  when  carried  to  the  fullest 
ext*^nt,  cfudd  be  successfully  counterbalanced  by  the 
weight  of  the  patient's  body  brought  in  action  by  the 
simple  device  of  elevating  the  foot  of  the  liedstead — 
first  suggested  by  Dr.  Van  Ingen,  of  New  York.  Slnct 
the  entire  efficiency  of  tli'u  measure  has  been  verified 


in  practice,  counter-extension  from  the  perinavm  it 
being  less  and  less  employed,  and  the  mv/;h-dread^ 
perineal  hand  is  consequently  hecomiiiff  obsolete. 

By  varying  the  mechanism  jnst  descriljed,  an  unlim- 
ited extending  force  may  be  applied  without  pain  to 
any  fi-noture  of  a  limb. 

This  mode  of  effecting  extension  and  counter-exten- 
sion, which  originated  in  our  country  and  is  entirely 
American  in  all  its  details,  has  taken  the  place  of  the 
methods  formerly  in  use  by  us,  and  still  employed, 
abroad. 

Having  noticed  the  methods  employed  in  apply- 
ing force  for  effecting  permanent  extension,  which  are 
mainly  illustrated  in  treating  fractures  of  the  thigh,  it 
remains  to  speak  of  the  different  sources  from  wh  ick 
the  force  itself  ^^^^  been  derived.  The  weight  and 
pulley  is  probably  the  earliest  form  of  power  Ui^ed  for 
surgical  purjwses.  Aside  from  the  clumsiness  involved 
in  its  ajjplication,  when  the  mechanism  em])loytMl  is 
sufficiently  perfect  in  construction  this  source  of  power 
leaves  little  to  be  desired  as  to  permanence  or  continu- 
ity of  action,  or  as  to  the  facility  with  which  it  may 
be  regulated  in  degree.  The  screw  was  brought  into 
general  use  and  strongly  advocated  in  fractures  of  th© 
thigh  by  Boyer.  yUthough  more  compact  and  more 
easily  applied  as  reganls  its  mechanical  adjustment,  it 
is  not  easy  to  measure  the  degree  of  force  exerted  by 
the  screw,  nor  to  graduate  it  accurately ;  hem^e  this  form 
of  mechanical  power  is  with  justice  associated  t^ith  the 
idea  of  pain  not  easily  tolerated,  and  with  nnlooked- 
for  injury  to  the  vitality  of  the  tissues  upon  wlilch  it 
has  been  brought  to  bear. 

The  elasticity  of  caoutchouc,  at  first  used  in  surgical 
apparatus  asa  substitute  for  springs  of  steel  and  .spiral 
win?,  has  Iwen  steadily  gaining  in  estimation  and  in 
extent  of  applicability.  Sj-me  first  called  attention  to 
the  surgical  value  of  this  curious  substance.  It  was 
rst  applied  in  New  York  (t3  an  extending  force  fof 
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keeping  asunder  the  iiltered  surfaces  of  diseased  joints, 
and  ynih  good  results.  Shortly  afterward  it  was  intro- 
duced between  the  extending  fun*  and  the  limb  in  the 
apparatus  for  fracture  of  the  thigh,  at  that  time  in  use 
at  the  New  York  Hosi)ital,  and  subsequently  known 
as  Buck's  apparatus.  Barwell,  of  London,  has  also 
employed  caoutchouc  as  an  aid  to  panilyzed  muscles. 
In  1868  the  great  advantages  of  caoutchouc  in  storing 
up  force — its  efficiency,  combined  with  gentleness,  con- 
tinuity in  action,  and  easy  management — were  demon- 
strated in  the  reduction  of  dislocation,  and  in  the  treat- 
ment of  ankyloses  as  well  as  of  fractures.* 

It  is  proper  to  remark  here  that  tJie  amount  of 
power  required  to  tire  out  ike  contractility  of  muschs, 
and  to  exercise  subsequent  mastery  oter  it,  is  much 
less  than  would  seem  probable  from  a  priori  reasoniny 
— always  provided  that  the  power  act  continuously 
and  through  an  elastic  medium.  Force  of  a  rigid  and 
unyielding  quality  is  found  to  provoke  resistance  in  the 
way  of  spasmodic  and  irregular  manifestations  of  con- 
tractility in  the  muscular  fasciculi. 

It  is  not  easy  to  convey  an  accurate  idea  of  the 
amount  of  force  employed  in  any  given  case  without 
inserting  a  dyuamometer  between  it  and  the  limb  upon 
which  it  is  acting,  as  suggested  by  N61aton,  in  reducing 
luxations  by  means  of  the  compound  pulley.  Where 
we  are  dealing  with  a  double  source  of  power,  as  when 
a  weight  is  acting  over  a  pulley  and  through  an  inter- 
vening mass  of  caoutchouc  in  a  stat«  of  tension,  to  esti- 
mate the  amount  of  power  exerted  by  each  is  a  difficult 
problem.  It  m^y  be  stated  in  general  terms  that  a 
dead  weight  of  ten  pounds  in  the  treatment  of  a  frac- 
tured thigh  is  usually  sufflcient. 

In  addition  to  position  and  iiermanent  extension, 
other  devices  are  sometimes  required  to  retain  unruly 
fragments    in    quiet    apposition.       In    certain    cases, 

•"Dm  trnclions  continnca," etc.,  Le  Groa  and  Th.  Anger,  "Arch. 
mM.,'*  Paris,  Jan.,  1866. 
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through  peculiarity  in  the  direction  of  the  fracture  or 
from  other  cause,  a  fragment  wUl  persistently  project 
and  resist  efforts  at  coaptation.  Muscular  spasm  is  a 
frequent  cause  of  this  complication,  or  a  sharp  projec- 
tion of  bone  may  have  tmnsfixed  a  portion  of  muscle  or 
a  layer  of  fascia  or  even  the  deeper  attachments  of  the 
skin,  so  that  it  can  not  be  withdrawn  by  any  amount 
of  extension. 

After  exhausting  manipulation  with  extenaioAj 
under  etlier,  there  are  other  remedial  means.  Pi 
applied  upon  the  bone  at  a  distance  from  the  projectii 
point  by  compress  and  bandage,  or  a  ring  or  band  of 
caoutchouc,  may  be  tried.  Pressure  by  metallic  jiointa 
iniljetlded  in  the  fragment,  and  so  sharp  and  smooth 
and  delicate  as  to  prevent  harm  to  soft  parts  or  bone,^ 
has  been  tried  and  found  effective  ;  but  their  use 
not  been  generally  adopted ;  whether  through  prejudice, 
or  because  they  may  have  caused  suppuration 
necrosis,  there  is  not  sufficient  evidence.  Sharp  semi<^ 
circular  steel  hooks,  arranged  so  as  to  be  approximt 
at  will  l>y  a  screw,  have  been  used  to  some  extent  in 
treating  fracture  of  the  patella;  and  to  this  device  the 
same  remarks  apply.  When  this  complication  occurs 
in  a  compound  fracture  there  is  better  ground  for  using 
the  metallic  point,  and  there  is  good  authority  for 
exsection  of  a  portion  of  the  rebellious  fragments,  and 
also  for  drilling  holes  through  them  and  wiring  the 
fragments  together. 

In  view  of  the  safety  of  such  a  men.sure,  under  anti- 
septic treatment,  and  the  very  considerable  danger  of 
nnion  with  deformity,  or  absolute  failure  of  union,  it 
would  be  proper  even  to  cut  down  upon  the  fragmentii 
in  such  an  emergency  in  simple  frsicture  and  remote 
the  obstacle  to  apposition. 

The  very  common  tendency  to  deformity  by  anterior 
convexity  in  fractures  of  the  leg  may  justify  stilu'i- 
taneous  section  of  tendons,  especially  of  the  (c-nd*j 
AchilUs—tu  measure  indorsed  by  Bryant  as  an  opei 
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tion  of  great  value.  On  the  other  hand,  Ashhnrst  dis- 
sents from  this  opinion  as  to  the  value  of  tenotomy  in 
this  fracture,  and  "can't  conceive  of  its  necessity." t 
The  American  device  of  slinging  the  foot  by  means  of 
adhesive  plaster  I  have  certainly  never  known  to  fail  in 
preventing  this  deformity. 

t  Op.  eit.,  1876,  p.  225. 
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Dislocation^  or  In^ation^  is  the  term  employed  in 
surgery  to  indicate  the  fact  that  two  bones  connected 
by  articulation  have  had  their  surfaces  thrown  out  of 
their  natural  relations.  The  bone  which  is  more  distant 
from  the  trunk  of  the  bodj''  is  properly  spoken  of  as  the 
dislocated  bone. 

This  lesion  is  generally  the  result  of  violence,  and 
is  accompanied  by  more  or  less  laceration  of  the  liga- 
ments whose  office  it  is  to  keep  the  articular  surfaces  in] 
contact. 

But  there  are  exceptionally  loose-jointed  persons] 
who  are  able,  by  voluntary  muscular  eflFort,  to  throvrj 
some  of  their  joint-surfaces  out  of  place  at  their  plea9-1 
nre.  When  this  anatomical  peculiai-ity  exists  a  slight ' 
accidental  muscular  effort  of  any  unusual  degree  of 
force  may  produce  dislocation  ;  this  is  described  as  a 
*'■  spontaneous^  dislocation,  to  distinguish  it  from  a. 
similar  accident  caused  by  external  violence,  which  is ' 
designated  as  traumatic. 

There  are  still  rarer  cases  in  which,  in  consequence 
of  imperfect  development  of  the  articular  structures, 
the  joint-surfaces  do  not  proi>erly  correspond  and  cani 
not  preserve  their  nntnml  relations ;  these  are  congeni- 
tal dislocations.    Tlioy  are  almost  always  double,  and! 
symmetrical,  as  seen  most   frequently  in   congenital] 
dislocation  of  the  two  hip-joints,  where  the  deformity 
is  recognizable  at  a  distance  by  a  certain  shortneiia  of 
stature  and  a  characteristic  waddling  gait 
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Agnio,  the  ligaments  and  surfaces  of  a  joint  may  be 
so  altered  and  disorganized  by  disease  that  dislocation 
takes  place,  in  most  cases  gradually,  under  the  influence 
of  the  muscles  attached  near  the  joint,  especially  the 
flexors.  This  form  of  spontaneous  dislocation  from 
disease,  usually  described  under  the  title  oi pathologi- 
cal dislocation^  is  seen  most  frequently  at  the  knee- 
joint,  and  also  in  the  smaller  articulations  from  chronic 
rheumatic  or  gouty  arthritis, 

A  dislocation  is  usually  complete;  but  it  may  be 
partial,  as  where  the  joint  surfaces  still  retain  in  some 
degree  their  normal  relations.  The  latter  is  called  a 
subluxation— jx  terra  which  sometimes,  though  incor- 
rectly, is  applied  to  a  sprain — a  lesion  in  which  the 
ligaments  of  a  joint  are  violently  wrenched,  but  without 
obvious  separation  of  the  articular  surfaces. 

Again,  where  there  is  a  wonnd  which  opens  the 
cavity  of  a  dislocated  joint,  we  have  a  compound  dislo- 
catio'ii.  AVhen  there  is  serious  contusion — perhaps  sur 
rounding  the  luxated  joint-surfaces  with  blood  from ' 
laceration  of  an  artery  or  a  large  vein,  or  lesion  of  a 
neighboring  nerve-trunk,  or  where  a  wound  exists  in  its 
immediate  neighborhood  which  does  not  involve  the 
cavity  of  the  joint,  or  where  there  is  fracture  of  one  of 
the  bones  forming  the  joint — then  the  dislocation  is  to 
be  described  as  complicated. 

Thus  we  meet  with  dislocations  which  are  properly 
described  as  traumatic^  s^pontaneous^  pathological^  and 
■  congenital;  and  the  first,  which  is  by  far  the  most  com- 
mon, may  be  simple,  compound,  or  complicated. 

Dislocations  are  also  spoken  of  as  recent,  and  old — 
L  €.,  of  long  standing ;  as  unilateral^  and  bilateral — 
as  in  the  case  of  the  lower  jaw — a  central  bone,  with  an 
articulatif)n  at  each  of  its  extremities  or  condyles,  which 
may  be  luxated  on  one  side  only,  or  on  both  sides ;  as 
single,  or  double — L  e.,  where  corresponding  articula- 
tions, the  scapulo-humeral,  for  example,  are  both  dislo- 
cated. 
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Finally,  a  dislocation  may  be  primary,  or  second- 
ary, aa  where  the  head  of  the  humems,  first  thrown  into 
the  subglenoid  position,  is  subsequently  drawn  forward 
by  the  action  of  the  pectorales  muscles  so  as  to  rest  at 
the  root  of  the  coracoid  process. 

Dislocation  is  a  much  rarer  surgical  injury  than  frac- 
ture. It  has  been  computed  that  eight  fractures  occur 
for  every  dislocation. 

Moreover,  the  great  majority  of  dislocations  take 
place  in  the  two  larger  baU-and-socket  joints  of  the 
body,  the  shoulder  and  hip,  and  by  far  the  larger  pro- 
portion at  the  Bhoulder  and  in  the  upper  extremitj*. 
Malgaigne  collected  489  cases  of  dislocation,  of  which 
62  were  located  in  the  lower  and  419  in  the  upper 
extremity ;  of  the  latter,  no  less  than  321  were  at  the 
shoulder. 

It  is  evident  from  these  figures  that  those  joints 
which  enjoy  the  widest  range  of  motion  are  most  liable 
to  dislocation.  Disturbance  of  the  cranial  sutures,  of 
the  teeth  from  their  sockets,  or  even  of  the  individual 
vertebrffi  from  each  other,  are  of  the  rarest  occurrence 
and  produced  only  by  extreme  violence ;  while  the 
shoulder-joint,  with  ita  shallow  socket  and  loose  and 
capacious  capsular  ligament,  necessary  for  its  very  wide 
range  of  motion,  is  luxated  more  frequently  than  any 
other  joint  of  the  skeleton. 

External  violence,  and  sudden  forcible  muscular  con- 
traction, are  the  immediate  causes  of  dislocation. 

Violence  applied  from  without  may  be  brought  to 
bear  directly  upon  a  joint,  as  by  a  blow  or  a  fall ;  or 
indirectly,  when  forcible  impulse  is  received  at  a  dis- 
tance from  the  joint  that  suffers.  An  elderly  gentle- 
man, walking  with  his  cane  under  his  left  arm,  stopped 
one  evening  under  a  corner  street-lamp  to  look  at  his 
watch  ;  as  he  stepped  off  the  curb-stone  he  missed  his 
footing  and  fell  heavily  on  his  right  shoulder,  driving 
the  head  of  the  humerus  into  the  axilla.  The  subject 
of  this  accident  waa  the  late  Lieu  tenant- General  Win- 
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field  Scott.  But  for  the  watch  which  he  had  not  yet 
returned  to  his  pocket,  and  the  cane  under  the  left  arm 
which  he  had  n<jt  yet  resumed,  he  might  and  would 
have  used  his  hands  to  break  the  force  of  the  fall.  As 
it  was,  the  dislocation  was  produced  by  direct  violence. 
If  he  had  extended  his  hands  to  break  the  fall,  a  dislo- 
cation of  the  humerus  might  still  have  been  produced, 
but  it  would  have  been  by  violence  indirectly  applied. 

A  lady,  leaping  in  fright  from  a  carriage  in  rapid 
motion,  dislocated  her  ankle,  the  soft  parts  at  the  inside 
of  the  joint  giving  way  and  the  upper  surface  of  the 
astragalus  protruding.  This  was  a  ease  of  compound 
dislocation  of  the  astragalus,  and  it  was  produced  by 
violence  applied  to  the  joint  indirectly ;  thus  the 
weight  and  momentum  of  the  body  was  brought  to  bear 
upon  the  ankle-joint  through  the  tibia,  and  was  met 
and  resisted  by  the  ground  when  the  sole  of  the  foot 
touched  it,  the  force  being  multiplied  by  the  leverage 
exercised  by  the  rapidly  moving  body. 

Dislocation  is  sometimes  caused  by  muscular  action 
alone.  The  amount  of  force  exercised  by  this  source 
of  power  is  often  greater  than  we  suppose^  because  the 
disadvantageous  inserli<m  of  muscles  at  the  short  end 
of  a  lever  of  bone — as  of  those  of  the  calf  of  the  leg 
into  the  os  calcis — involves  the  neces.sity  of  providing 
a  Largely  disproportionate  amount  of  muscular  con- 
tractility. It  is  computed  that  the  muscles  of  the  calf, 
when  they  raise  the  body,  as  in  walking,  exert  a  force 
equal  to  twelve  hundred  pounds.  Thus  the  lower  jaw 
is  sometimes  luxated  in  the  simple  act  of  gaping  ;  and 
in  the  convulsive  muscular  spasms  of  an  epileptic 
seizure  I  have  known  both  shoulders  to  be  thrown  out 
of  joint. 

A  boy  of  fifteen,  an  epileptic,  in  whom  this  accident 
had  happened  some  yeara  before,  was  once  brought  to 
the  clinic  of  the  late  Valentine  Mott,  seeking  relief 
from  the  liability  to  recurrence  of  the  hixations  which 
were  liable  to  take  place  at  each  return  of  his  fits.    In 
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this  case  the  joint  stmctures  were  very  much  relaxed, 
and  the  boy's  parents  had  acquired  a  knack  of  reduc- 
ing the  dislocations.  Ashhurst  speaks  of  an  epLlej>tic 
woman  who  was  in  the  habit  of  dislocating  her  hip  in 
the  public  streets  as  a  means  of  exciting  sympathy.  A 
case  is  also  related  of  an  angry  woman  who  dislocated 
the  shoulder  by  raising  her  arm  with  unusual  force  to 
deal  a  blow. 

The  mechanism  by  which  an  ordinary  traumatic  dis- 
location is  accomplished  includes,  in  most  cases,  both 
external  violence  and  muscular  action,  although  either 
alone  is  competent  to  produce  the  result.  For  pur- 
poses of  demonstration,  we  can  throw  the  head  of  the 
femur  into  the  foramen  ovale,  in  the  dead  body,  by 
simple  forcible  abduction  of  the  limb,  the  femur  acting 
as  a  lever,  and  the  Y-ligament  that  extends  from  the 
inferior  process  of  the  ilium  to  the  inter-trochanteric 
line  serving  as  a  fulcrum.  By  extreme  abduction,  in 
the  dead  body,  the  head  of  the  humems  may  be  thrown 
into  the  axilla.  In  early  life  the  head  of  the  radius  is 
liable  to  be  dislocatetl  by  forcible  extension  and 
WTenching  of  the  fore-arm  in  Lifting  the  body  by  the 
upper  extremity — as  when  a  nurse  dmgs  a  child  by  the 
hand. 

The  position  of  the  body  or  the  limb  at  the  moment 
of  suffering  violence  has  great  intlu»^nce  in  determining 
the  direction  assumed  by  the  dislocated  bone — i.  e.,  the 
particular  variety  of  the  dislocation.  Thus,  a  young 
lady,  lying  on  the  floor  of  the  cabin  of  an  ocean  steamer 
in  a  storm,  had  the  uppermost  trunk  of  a  pile  fall  upon 
her,  striking  the  outside  of  the  hip.  I  subsequently 
found  the  head  of  the  femur  upon  the  dorsum  of  the 
ilium  and  reduced  it  by  manipulation  under  ether.  A 
man  standing  with  his  legs  separated  and  his  body  bent 
forward  was  struck  on  the  back  of  the  pelvis  by  a  bag 
of  grain,  by  which  the  head  of  one  of  the  thigh-bones 
was  forced  into  the  foramen  ovale. 

There  are  certain  predisposing  causes  which  tend 
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to  favor  dislocation— e.  g.,  the  looseness  of  structure  of 
certain  joints  enjoying  a  wide  range  of  motion,  as  the 
shoulder ;  congenital  defect  in  the  joint  Btnictures, 
their  impairment  and  alteration  by  disease,  or  by  acci- 
dent, as  when  the  brim  of  the  acetabulum  has  been 
broken  off;  finally,  atrophy  or  paralysis  of  muscles 
attached  around  a  joint,  which  in  health  serve  to  keep 
its  surfaces  in  contact,  or  weakness  or  wasting  of  the 
articular  ligaments  themselves,  or  their  habitual  over- 
stretching, as  by  acrobats  and  posturers. 

As  regards  the  influence  of  sex  and  age,  luxations 
are  more  commf)n  in  men  than  in  women,  the  latter 
being  less  ex]?osed  to  mechanical  violence  ;  and  also,  as 
shown  by  statistics,  they  occur  for  the  most  part  about 
the  middle  period  of  life — between  the  ages  of  thirty-five 
and  sixty-five.  In  Malgaigne's  table,  comprising  six 
hundred  and  forty- three  cases  of  dislocation,  there  was 
but  one  in  a  child  under  the  age  of  five.  In  old  age 
they  are  equally  rare,  because  the  bones  break  more 
readily  than  they  undergo  dislocation. 

It  is  desirable  to  get  clear  ideas  as  to  the  anatomical 
lesions  produced  in  the  surrounding  soft  tissues  at  the 
moment  a  traumatic  luxation  takes  place,  and  of  the 
changes  which  are  likely  to  follow  from  inflammatory 
action.  The  amount  of  laceration  of  ligaments,  or  of 
the  muscles  and  their  tendinous  attachments,  or  of 
blood-vessels  and  nerves,  depends  upon  the  degree  of 
violence  which  has  produced  the  injury.  This  is  neces- 
sarily uncertain,  and  not  easily  ascertainable  at  the 
time,  but  it  may  always  be  assumed  to  exist  in  some 
degree.  Dislocation  of  the  lower  jaw  is  claimed  as  the 
only  exception  to  this  rule.  According  to  Le  Gros 
Clark,  it  is  mainly  by  the  action  of  the  external  ptery- 
goid muscle  that  this  luxation  is  produced. 

Opportunities  for  dissection  after  recent  dislocations 
are  rather  infrequent,  and  npon  these  only  our  exact 
knowledge  is  based.  A  simple  vertical  rent  in  the  di- 
rection of  the  fibers  of  the  capsule  of  a  ball-and-socket 


486 


DISLOCATIONS. 


joint,  forming  a  button-hole  opening  tlirongh  which  the 
head  of  the  bone  has  escaped,  is  recorded  in  several 
instances,  and  this  might  constitute  a  serious  obstacle 
to  reduction,  in  consequence  of  the  difficulty  of  slipping 
it  back  through  the  same  opening. 

The  changes  accompanying  old  luxations  alford 
more  frequent  opportunities  for  study. 

In  the  capsule  of  the  shoulder-joint  there  is  a  loose, 
baggy  condition  below,  near  its  insertion  at  the  margin 
of  the  glenoid  fossa,  and  it  i.s  here  tlmt  laceration  occurs 
most  frequently.  But  for  the  fact  that  this  weak  place 
in  the  capside  is  guarded  and  re-enforced  on  either  side 
by  the  tendinous  insertion  of  muscles,  luxation  would 
be  even  more  liable  to  occur,  especially  on  extreme 
abduction  of  the  limb,  for  in  this  position  the  head  of 
the  humenis  glides  off  of  the  shallow  glenoid  fossa  and 
impinges  directly  upon  this  portion  of  the  capsule. 
Besides  laceration  of  the  capsule  of  the  shoulder-joint, 
the  subscapular  is  muscle  near  its  insertion  into  the 
lesser  tuberosity  has  been  found  rujjtured;  and  the 
greater  tuberosity,  with  the  three  muscles  inserted  into 
it,  has  been  torn  away. 

Bigelow,  in  examining  a  dislocated  hip,  found  "great 
laceration  of  the  muscles  around  the  joint,  rupture  of 
the  round  ligament,  laceration  of  the  inner,  outer,  and 
lower  parts  of  the  capsule — its  anterior  portion,  consti- 
tuting the  Y-ligameut,  alone  remaining  uninjured."  In 
dislocation  of  the  proxinud  phalanx  of  the  thumb,  the 
two  insertions  of  the  short  adductor  are  usually  but- 
toned over  its  rounded  extremity. 

Extravasation  of  blood,  which  is  always  present  in 
some  degree,  leaves  evidence  of  its  occurrence  in  super- 
ficial ecchjTnoses,  which  do  not  make  their  apx)earance, 
however,  until  after  some  days.  In  most  cases  there  is 
little  external  evidence  of  bruising  about  a  dislocated 
joint,  although,  as  we  have  seen,  contusion  of  the  soft 
parts  immediately  in  contact  with  the  dislocated  bone 
is  often  extensive. 
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The  stretching  of  nerves  is  manifested  by  tingling 
pain  and  numbness  along  their  course  and  in  the  parts 
supplied  by  them.  A  large  branch  of  the  axillary 
plextia  has  been  found  flattened  out  against  the  neck 
of  the  humerus ;  and  the  circumflex  nerve,  which  winds 
spirally  around  this  bone,  has  been  stretched  and  bruised 
so  as  to  produce  paralysis  of  the  deltoid  muscle  which 
it  supplies. 

The  changes  which  follow  a  dislocation  which  has 
been  promptly  reduced  are  to  be  inferred  mainly  from 
the  occurrence,  in  exceptional  cases,  of  persistent  pain 
and  stiflFness,  with  limited  power  of  motion,  or  weakness 
of  the  joint.  This  is  met  with  for  the  most  part  only 
in  rheumatic  and  gouty  subjects ;  but  its  very  infre- 
quency  illustrates  the  rapidity  and  thoroughness  with 
which  repair  is  eflfected  in  injuries  which  are  entirely 
subcutaneous. 

The  more  remote  pathological  changes  which  take 
place  when  a  dislocation  has  remained  unreduced  are 
very  constant,  and  they  sometimes  present  the  most 
curious  and  fantastic  results  of  nature's  efforts  To  repair 
the  injury  and  i-estore  the  lost  function  of  the  part.  A 
familiarity  with  these  possible  changes/*  of  great  value 
in  determ  ining  the  propriety  of  undertaking  reduction^ 
in  old  dislocations.  There  is  almost  constantly  an 
iffOTt  to  form  a  new  articular  surface  on  which  the  dis- 
located bone  may  regain  a  chance  for  motion.  This  has 
>een  most  frequently  observed  in  the  ball-and-socket 
joints.  In  the  dissection  of  the  shoulder,  in  the  first 
of  Gibson's  two  fatal  cases,  in  which  the  axillary 
artery  was  ruptured  during  the  efforts  to  reduce  an 
old  dislocation,  he  says  that  the  head  of  the  humenis 
had  formed  a  white,  ligamentous,  cup-like  socket  in 
the  subscapularis  muscle,  and  pressing  upon  the  axil- 
lary artery  had  "produced  such  a  degree  of  inflam- 
mation as  to  give  rise  to  a  copious  effusion  of  coagula- 
[^ble  lymph,  which  united  the  artery  completely  to  the 
ipsnle  of  the  joint.    The  lower  part  of  the  capsule  was 
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torn  and  separated  from  the  neck  of  the  hnmerus ;  its 
upper  part  remained  entire  and  was  very  much  thick- 
ened." In  the  dissection  of  the  second  of  Gibson's 
cases — of  about  three  months'  standing  when  the  fatali 
effort  at  reduction  was  undertaken— it  is  stated  that 
"the  head  of  the  bone  was  found  to  rest,  beneath  its 
original  socket,  upon  a  bed  of  dense  ligamentous  sub- 
stance. The  capsule  was  much  thickened,  and  had 
rupture  in  its  inferior  portion."* 

I  have  seen  a  well-marked  saucer-like  cavity  formed 
upon  the  dorsum  of  the  ilium  by  absorption  and  erosion 
to  accommodate  the  head  of  a  femur  which  had  long  ■ 
been  dislocated ;  and  tlie  head  itself  had  also  undergone! 
change  of  shape  from  absorption,  and  also,  apparently, 
by  friction  upon  the  new  socket.    The  cavity  had  beeiij 
deepened  by  organized  lymi)h  deposit+*d  around   iMi 
borders  ;   and  its  surface  was  covered  by  a  smooth, 
shining  material  resembing  cartilage,  and  the  surround- 
ing connective-tissue  presented  an  equally  smooth  sur- 
face,  forming  a  substitute  for  a  capsular  ligament. 
Moreau  reports  a  case  of  dislocation  of  the  femur  intoj 
the  thyroid  foramen,  in  which  this  opening  was  filled^ 
with  new  bone  projecting,  mthin,  into  the  i>elvi8,  and 
externally  molded  over  the  head  of  the  femur  so  as  to 
form  a  new  acetabulum,  t 

Thus,  the  dislocated  surfaces,  when  reduction  has 
been  long  deferred,  tend  to  undergo  changes  whic 
render  their  subsequent  coaptation  diflacult  or  impce»| 
sible  ;  so  that  the  propriety  of  yndertaking  the  redt 
tion  of  an  old  dislocation  is  often  a  subject  qf  grc 
doubt. 

The  symptoms  of  dislocation  are:  1.  Inability  to 
employ  the  joint  as  usual  in  its  naturnl  motions.  2. 
Change  of  shape  and  physiognomy  in  its  contour.  3. 
Pain  in  attempting  to  use  the  joint,  and,  in  some 
more  or  less  continuous  pain  at  all  times.    4.  Discolora-j 

•  "  Institutes  and  Practice  of  Surgery."    Philailtflphia,  IMl,  toL  fl,] 
p.  850,  and  a^.  t  "  Nouveau  diet.,*'  t.  xx,  p.  768. 
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tion  from  ecchymosis,  swelling,  and  other  marks  of 
violence. 

In  considering  the  symptoms  of  dislocation,  it  is 
principally  impoi-tant  to  recognize  their  diagnostic 
value  as  distinguishing  this  particular  lesion  from 
others  by  which  the  part  might  be  affected.  Thus  loss 
of  the  voluntary  power  of  moving  a  joint  might  arise 
from  bruising  of  the  muscles  which  act  upon  it,  and 
of  the  other  soft  parts  suiTounding  it,  rendering  an 
attempt  at  motion  excessively  painful.  It  is  to  be 
noticed  that  a  patient  usually  says,  "I  can  not  bend 
my  elbow,"  when  it  would  be  more  accurately  true  to 
say,  "I  will  not,  because  it  hurts  me  to  do  so."  We 
therefore  look  for  other  evidences  of  luxation  than 
simple  presence  of  pain  after  injury  in  moving  a  joint. 

The  pathognomonic  signs  of  dislocation  will  be 
found  most  surely  in  change  of  shape  in  the  joint,  re- 
sulting from  an  altered  natural  relation  in  the  articular 
surfaces  to  each  other.  The  dislocated  bone  presents 
an  abnonnal  prominence,  which  in  most  cases  may  be 
felt ;  and  its  absence  from  its  usual  position  is  mani- 
fested by  a  corresponding  abnormal  depression. 

Thus,  in  luxation  at  the  shoulder,  the  head  of  the 
humerus  is  to  be  recognized  in  the  axilla,  while  the 
rounded  contour  of  the  joint  is  replaced  by  a  flattened 
hollow  beneath  the  acromion,  causing  a  sharji,  unnatural 
projection  of  this  bony  process.  At  the  same  time  the 
upper  arm  is  elongated  and  the  lower  end  of  the 
humerus  at  the  elbow  stands  away  stiffly  from  the  side, 
and  the  patient  has  no  power  to  use  the  joint  even 
tchen  the  effort  at  motion  is  not  painful.  Here  we 
have  a  group  of  symptoms  characteristic  of  dislocation, 
the  most  important  of  which  are  change  of  shape  in 
the  joint  and  loss  of  power  to  move  it  voluntarily. 

In  the  most  common  form  of  dislocation  at  the  elbow 
both  bones  of  the  fore-arm  are  thrown  backwartl  and 
upward,  \isually  by  indirect  violence,  the  force  being 
applied  to  the  palm  when  the  fore-arm  is  outstretched. 
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Here  the  wLole  limb  is  shortened,  and  the  joint  fixed 
in  the  bent  position  and  deformed  in  shape  by  the 
projection  of  the  olecranon  behind  the  condyles  of  the 
humerus. 

Pain,  I  may  repeat,  is  not  a  very  characteristic 
symptom  in  dislocation,  unless  large  nerves  are  sub- 
jected to  stretching  or  pressure  by  the  extremity  of 
the  dislocated  bone,  and  then  this  symptom  assumes 
prominence. 

I  was  once  consulted  for  what  was  supposed  to  be 
severe  neuml,c^a  of  the  arm  in  a  stout  lady  who  had 
fallen  heavily  upon  the  shoulder  six  weeks  before.  The 
pain  was  descriljed  as  streaming  down  to  the  fingers  on 
the  slightest  effort  at  motion.  On  inspection  the  acro- 
mion was  seen  to  project  too  shariily,  and  the  head  of 
the  humerus  when  slightly  rotated  could  be  distinctly 
felt,  although  with  great  pain  to  the  patient,  in  the 
axilla,  where  it  was  evidently  pressing  upon  the  axillary 
plexus  of  nerves.  Tlie  so-called  ''neuralgia"  in  this 
case  was  effectually  cured  by  reducing  the  dislocation, 
which,  in  consequence  of  the  six  weeks  which  had 
elapsed,  was  accomplished  only  by  the  aid  of  the  com- 
pound puUeys, 

Marks  of  violence  on  the  surface  of  a  dislocated  joint 
are  mainly  serviceable  in  showing  the  direction  of  the 
force  which  has  produced  the  injury,  and  thus  aiding 
diagnosis, 

T7te  si/mptom  of  dislocation  which  most  strikingly 
distinguisJies  it  from  fracture  is  the  marked  stijfnesa\ 
and,  rigidity  at  the  seat  of  injury  in  the  former;  frac- 
ture, as  a  rule,  showing  a  false  point  of  motion.  If 
y&ii  make  traction,  upon  a  shortened  limb  after  an 
injury  and  succeed  in  restoring  its  length,  but  when 
the  traction  is  suspended  the  shortening  returns,  you 
have  to  deal  with  a  fracture. 

An  exception  as  to  the  rule  of  greater  rigidity  in 
dislocation  than  in  fi"acture  is  to  be  noted  in  the  most 
common,  in  my  exi>erience,  of  all  fractures — that  which 
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occurs  at  the  extreme  lower  end  of  the  radius,  best 
known  as  the  ^* silver  fork^  fracture:  here,  almost 
invariably,  tight  impaction  of  the  fragments  prevents 
the  usual  mobility  of  a  fracture.  Hence  the  exceeding- 
ly frequent  error  of  failing  to  recognize  the  existence 
qf  the  fracture  when  the  characteristic  deformity  is 
inconsiderable,  or  of  mistaking  it  for  a  dislocation  of 
tlie  wrist-joint — the  deformity  and  the  rigidity  accom- 
panying this  lesion.,  together  with  the  absence  of  crepi- 
tus, are  the  obcious  sources  of  the  mistake — which  I 
do  not  hesitate  to  say  is  one  qfthe  most  covnmon  in 
surgical  practice.  Le  Gros  Clai'k  says,  in  re.gafd  to 
the  possibility  of  dislocation  of  the  cai-pal  end  of  the 
radius,  that  '*  it  is  doubtful  whether  this  ever  occurs.^' 

According  to  the  surgeon  last  quotod,  "laxity  of 
the  muscles  in  the  aged  renders  a  dislocated  limb  far 
more  movable  than  in  the  young  and  robust." 

It  is  important  to  guard  against  mistaking  the  rasp- 
ing, crackling  sensation  often  communicated  to  the 
fingers  in  dislocation,  caused  by  the  presence  of  blood* 
clot.,  or  inliammatory  exudation,  for  the  true  crepitus 
of  fracture.  This  false  crepitus,  which  is  less  hai-sh 
and  grating  than  the  sensation  of  rough  bone  against 
bone,  is  usually  spoken  of  as  albuminous  crepitus. 

Dislocation  at  the  shoulder  is  sometimes,  but  rarely, 
complicated  by  fracture  at  the  neck  of  the  humerus,  or 
of  its  tuberosities,  and,  occasionally,  of  the  margin  of 
the  glenoid  cavity.  At  the  hip,  still  more  rarely,  by 
fracture  of  the  neck  of  the  femur,  or  of  the  brim  of  the 
acetabulum.  At  the  ankle,  dislocation  is  not  unfre- 
quently  accompanied  by  fracture  of  the  malleoli. 

Separation  of  articular  epiphyses,  caused  by  ex- 
treme force  directly  applied,  is  liable  to  be  mistaken  for 
dislocation,  as  well  as  for  fracture.  I  have  seen  this 
in  a  boy  whose  pony  trod  upon  his  shoulder  after 
throwing  him  ;  and  also  in  a  youth  of  eighteen  whose 
knee  was  partly  crushed,  the  femoral  epiphysis  hav- 
ing been  rotated  so  as  to  present  a  rounded  tumor  in 
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the  popliteal  space.  In  these  epiphyseal  displacements 
there  is  usually  more  or  less  crepitus,  either  albumi- 
nous or  bony,  or  both,  when  the  parts  are  carefully 
examined  under  ether. 

It  should  be  observed  as  a  positive  rule  in  all  cases 
of  injury  involving  an  articulation,  to  examine  at  the 
same  time  the  corresponding  joint  of  the  opposite  side, 
for  the  purpose  of  comparing  land-marks,  and  of  detect- 
ing any  individual  peculiarities  of  formation  which  may 
possibly  exist. 

The  immense  value  of  anasthesia  in  the  diagnosis 
of  dislocations  and  their  complications  can  not  be  over- 
estimated. The  abolition  of  pain  and  the  suspension 
of  muscular  contractility  afford  an  indispensable  advan- 
tage to  the  surgeon  here,  as  well  as  in  their  reduction. 

It  is  obvious  that  diagnosis  should  not  only  make 
clear  the  existence  of  the  dislocation,  but  should  deter- 
mine also  its  variety,  and  detect  any  jjeculiarities  or 
complications  that  the  civse  may  present.  It  is  there- 
fore greatly  to  the  advantage  of  the  patient  that  in  all 
but  the  simplest  cases  ancesthesia  should  he  employed 
—for  the  double  purpose  of  facilitating  diagnosis  and 
reduction  as  well,  not  to  mention  the  atoidance  of  pain. 

Under  the  head  oi prognosis,  in  dislocation,  it  is  to 
be  remarked  that  this  surgical  accident  is  liable  to  be 
attended  by  serious  consequences — both  as  regards  the 
subsequent  usefulness  of  the  joint  itself,  and  danger  to 
life.  As  to  the  latter,  the  danger  is  in  proportion  to  the 
size  of  the  joint  and  the  extent  of  the  injury.  Ordi- 
narily, when  there  is  no  complication,  the  reduction  of  a 
luxation  shortly  after  its  occurrence,  by  a  trained  sur- 
geon, is  accomi>lished  without  any  serious  danger  and 
with  little  fear  of  subsequent  disability.  But  complica- 
tions rapidly  increase  the  gravity  of  the  case.  Tltere 
are  few  more  dangerous  injuries  than  a  compound 
dislocation  of  a  large  joint,  for  it  involtes  the  ques- 
tion of  the  excision  of  an  articulation  or  amputation 
qf  a  Umby  or  may  he  of  necessity  mortal.    This  acoi- 
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dent,  which  is  not  infrequent  at  the  ankle-joint,  may 
impose  upon  the  surgeon,  at  any  moment,  the  duty  of 
deciding  this  grave  question. 

In  the  small  articulations,  compound  dislocation 
may  be  jwssibly  recovered  from,  under  judicious  treat- 
ment, without  loss  of  function  in  the  joint,  I  have 
seen  the  distal  phalanx  of  the  middle  finger  canied 
backward,  at  base-ball,  so  as  to  expose  the  whole  in- 
terior of  the  joint  by  a  rent  across  its  flexure.  The 
wound  was  kept  immovable  for  a  week  in  a  position  of 
forced  flexion,  and  healed  entirely  by  the  first  intention 
— the  function  of  the  joint  being  perfectly  preserved,  as 
I  verified  a  year  afterward. 

The  surgical  treatment  of  dislocation  consists  in  re- 
storing the  displaced  articular  surfaces  to  theii'  normal 
relations  as  soon  as  possible  af  t«r  the  injury. 

When  the  diagnosis  has  been  made,  it  is  the  sur- 
geon's duty,  if  there  is  no  positive  contraindication,  to 
proceed  at  once  to  the  operation  of  reduction.  In  the 
great  majority  of  cases,  as  they  occur  in  practice,  the 
anaesthesia  employed  for  the  purpose  of  diagnosis  with- 
out pain  may  be  availed  of  for  immediate  reduction. 

The  only  serious  contra- indication  to  attempting 
prompt  reduction,  besides  concurrent  injuries  causing 
profound  collapse  and  threatening  immediate  death,  is 
when  the  dislocation  is  of  too  long  standing  to  warrant 
a  hope  of  success  without  too  great  violence,  where 
anatomical  changes  may  have  taken  place  which  would 
render  reduction  uncertain  or  imjKissible.  This  is  a 
contingency  demanding  skill  and  judgment,  and  it  will 
be  considered  fully  hereafter. 

Dislocations  have  occupied  the  attention  of  sur- 
geons since,  and  even  before,  the  day  of  Hippocrates, 
and  in  the  course  of  these  centuries  great  ingenuity  had 
been  expended  in  devising  means  for  their  successful 
reduction.  The  writings  of  the  father  of  medicine  give 
evidence  of  a  large  practical  familiarity  with  the  sub- 
ject    Their  dqfects  consist  in  a  lack  qf  accurate  ana- 
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tamical  knowledge,  and  in  the  disposition  to  rely  on 
brute  force  for  reduction.  The  old  works  on  surgery, 
Bucli  as  those  of  Scnltetns  and  Heister,  which  are  to  be 
found  in  our  libraries,  contain  pictures  of  mechanical 
contrivances  for  multiplying  force,  in  the  shape  of 
huge  and  complicated  levers  and  mechanical  contriv- 
ances. 

The  latest  device  of  this  kind  was  the  ingenious 
"surgical  adjuster,"  invented  by  our  countryman,  Dr. 
Jarvis,  of  Connecticut,  which  still  formed  part  of  our 
apparatus  thirty  years  ago,  when  I  first  became  a  hos- 
pital surgeon.  Of  these  mechanical  contrivances  for 
multiplying  power,  the  compound  pulley  alone  is  still 
in  use,  and  ib  is  only  exceptionally  employed. 

As  an  illustration  of  the  old  Hippocratic  practice, 
which  occurred  as  late  as  fifty  years  ago,  it  is  related 
by  Gibson,  of  one  of  his  fatal  cases  already  mentioned, 
that  the  patient,  a  heavy  man  of  six  feet,  before  seek- 
ing his  services  had  been  subjected  to  suspension  from 
the  axilla  upon  the  top  of  a  door,  traction  being  ap- 
plied to  the  dislocated  arm  on  one  side  of  the  door  and 
counter-balanced  by  the  weight  of  the  body  upon  the 
other.  But  even  this  did  not  succeed ;  and  it  is  not 
surprising  that  the  viulence  begot  a  condition  of  inflam- 
mation by  which  the  axillary  artery  was  glued  fast  to 
the  dislocated  head  of  the  humerus ;  and  this  circum- 
stance greatly  favored  its  rupture  on  the  subsequent 
efforts  at  reduction. 

At  the  present  day  it  is  the  mark  of  the  skillful 
surgeon,  in  the  language  of  a  recent  \n-iter,*  "not  to 
employ  blind  force,  but  to  adapt  his  manipulations  to 
the  exigencies  of  the  case,  gently  eluding  the  resistance 
to  his  efforts,  and  making  the  ligaments,  muscles,  and 
bones  themselves  act  as  efficient  mechanical  powers 
under  his  intelligent  guidance."  The  reduction  of  lux- 
ations in  this  manner  has  grown  into  use  since  ether 
and  chloroform  have  been  at  our  command,  and  since 
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systematic  methods  of  manipulation  have  been  formu- 
lated by  Reid,  Bigelow,  and  other  surgeons. 

The  main  obstacles  to  reduction  of  a  recent  disloca- 
tion are  to  be  found  in  the  active  contractile  power  ex- 
Hprted  by  the  muscles  surrounding  the  joint ;  and  after 
Hfchis,  but  exceptional  in  its  influence,  in  the  passive 
^intervention  of  lacerated  ligaments,  or  of  bony  pro- 
jections. 

The  contractile  force  exerted  by  the  muscles,  under 
the  exaggerated  excitement  provoked  by  their  abnor- 

Imal  bearings,  can  not  be  accurately  estimated,  but  it 
may  be  safely  said  to  be  much  greater  than  usual. 
Apart  from  their  tonic  contractility,  their  clonic  or 
spasmodic  contractions  are  liable  to  be  inordinately 
provoked  by  any  attempts  to  move  the  dislocated 
joint.  The  power  liable  to  be  exerted  in  these  spas- 
modic contractions  may  be  estimated  in  some  degree 
by  the  rupture  of  muscular  substance  which  not  un- 
frequently  occurs  in  the  paroxysms  of  tetanus.  All 
of  the  "blind  force"  heretofore  mainly  relied  upon  in 
reducing  luxations  has  been  directed  to  the  overcoming 

_^of  the  contractile  power  of  the  muscles. 

^  What  an  immense  advantage  then  the  surgeon 
enjoys  at  the  present  day  in  being  able  certainly  and 
safely  to  abolish,  for  the  time,  all  contractility  in  the 
voluntary  muscles  by  amesthetics.      Their  power  of 

Iannihilatinf/ pain  is  usually  regarded  as  tJieir  cardi- 
nal quality ;  but,  in  the  surgery  of  dislocations^  the 
)u)onderful  quality  of  suspending  the  contractile 
ipower  in  the  mlurdary  muscles  is  of  infinitely  greater 
importance. 

The  occasional  impediment  to  reduction  offered  by 
a  torn  capsular  ligament,  when  it  intervenes  between 
the  head  of  a  dislocated  bone  audits  socket — as  in  a 
button-hole  rent  in  the  capsule  of  the  shoulder  or  the 
hip,  or  where  tendons  act  as  ligaments  as  in  disloca- 
tion of  the  proximal  phalanx  of  the  thumb— when  recog- 
nized is  to  be  surmounted  by  manipulative  skilL    Such 
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impediments  are  the  most  common  causes  of  failure  in 
recent  luxations.  On  one  occasion  I  succeeded  by 
dividing  subcutaneously  the  tendinous  insertions  of  the 
short  adductor  of  the  thumb,  but  this  is  rarely  neces- 
sary ;  the  rounded  extremity  of  the  metncaqjal  bone 
in  this  dislocation  can  generally  be  ^^ unbuttoned''  by 
judicious  manipulation. 

Bigelow  has  demonstrated  that  the  intervention  of 
the  tendon  of  the  obturator  tntemus  muscle,  and  of  the 
capsule  of  the  hip-joint  between  the  head  of  the  femur 
and  the  acetabulum,  as  well  as  the  resistance  of  the 
front  i>ortion  of  the  capsule,  which  he  calls  the  Y-liga- 
ment,  are  the  obstacles  to  reduction  in  certain  backw^d 
dislocations  of  the  femur,  particularly  of  the  so-called ' 
dislocation  into  the  iscluatic  notch,  the  reduction  of 
which,  according  to  Sir  Astley  Cooper,  is  "  extremely 
difficult."  In  one  of  his  cases,  which  occurred  in  the 
year  1819,  this  great  surgeon  describes  his  effort-s  at 
reduction  as  follows:  "The  patient  was  carried  into 
the  operating-theatre  soon  after  his  admission ;  and 
when  two  jjounds  of  blood  had  been  taken  from  him, 
and  he  had  been  nauseated  by  two  grains  of  tartiir- 
emetic,  gradtially  administered,  extension  was  made 
with  the  pulleys  in  a  right  line  with  the  body,  \.  e., 
parallt'l  with  its  axis  ;  the  extension  was  coniinuetl  at 
least  for  an  hour  and  a  half,  during  which  time  he  took  i 
two  grains  more  of  tartarized  antimony,  by  which  h«| 
was  thoroughly  nauseated  ;  the  attempts  at  reduction^ 
hoicener,  did  not  succeed.  Subsequently,  by  the  aid  of 
the  pulleys,  extension  was  made  upon  the  thigh  in  a 
tlexed  position  with  success.^^  * 

This  case  illustrates  the  harsh  means  employed  in 
reducing  a  dislocation  sixty  years  ago,  when  the  ol>sta- , 
cle  to  Induction  was  supposed  to  lie  mainly  in  muscu- 
lar resistance.   At  the  present  time  it  is  recogniied  that 
the  extending  force  applied  to  the  lower  limb  in  the . 
straight  position,  i.  e.,  in  a  direction  parallel  with  the  J 
*  "  Cooper  on  Dulocations." 
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of  the  tmnk,  is  expended  upon  the  very  strong 
anterior  portions  of  the  capsule  of  the  hip,  caDed  the 
ilio-femoral,  or  Y-ligament,  and  until  this  powerful 
band  is  lacerated  there  is  no  effect  produced  that  tends 
to  reduce  the  luxation.  On  the  other  hand,  it  has  been 
fully  proved  that  a  very  moderate  force  ajiplied  to  the 
thigh  in  a  position  of  Hexion  upon  the  trunk,  by  which 
this  ligament  is  relaxed,  is  competent,  after  the  muscles 
have  been  rendered  powerless  by  ether,  to  effect  reduc- 
tion. 

The  amount  of  blind  force  that  may  be  uselessly  and 
vainly  expended  in  traction  on  this  ligament  is  illna- 
trated  in  a  case  related  by  Malgaigne.*  "  A  laborer, 
thirty-eight  years  of  age,  had  dislocated  his  hip  back- 
ward. The  next  day  Lisfranc,  with  eight  assistants, 
endeavored  to  reduce  it  by  straight  extension.  At  the 
end  of  an  hour  their  efforts  were  abandoned,  the  patient 
being  collapsed.  He  died  on  the  eleventh  day,  of  sup- 
purative inflammation  of  the  hip-joint,  resulting,  doubt- 
less, from  the  operation.  At  the  autopsy  the  head  of 
the  bone  was  found  to  lie  behind  the  obturator  tendon, 
and  it  was  easily  reduced  by  flexion." 

These  cases  serve  to  show  that  in  the  treatment  of 
dislocation  the  principal  obstacle  to  reduction — that 
offered  by  muscular  contractility — has  its  effectual  rem- 
edy in  anesthesia ;  and  that  the  impediment  that  occa- 
sionally arises  from  ligament,  tendon,  or  bone,  is  to  be 
surmounted  by  simple  manoDiivres  in  the  way  of  manipu- 
lation, guided  by  experience  and  anatomical  skill — 
and  aided,  of  course,  by  anjesthetics. 

Do  not  fall  into  the  error  of  supposing  that  the  use 
of  ether  or  chloroform  in  reducing  a  dislocation  deprives 
us  of  the  active  aid  of  any  muscles  which  might  be 
useful  in  drawing  a  luxated  bone  into  its  place— if 
"taken  by  stirprise,"  as  Hunter  expresses  himself,  by 
skillful  mancBtivres.  This  idea  belongs  to  the  past.  It 
has  been  proved  by  clinical  exi)erience,  since  the  days 

•  "Treite  de*  fractures  et  des  laxntions,"  PiirU,  1854. 
32 


k 


LISL0CATI0K3. 


of  anajstliesia,  to  have  no  foundation  in  fact.  I  have 
heard  on  several  occasions  a  distinct  snap  or  thud  at 
the  moment  of  reduction  in  a  patient  profoundly  anaes- 
thetized. It  is  not  easy  to  explain  the  mechanism  by 
which  muscular  contractility  is  replaced  under  these 
circumstances.  The  simple  elasticity  of  the  tissues 
and  the  smoothness  of  the  joint  surfaces  are  the  most 
probable  factors  in  producing  the  result.  However  ex- 
plained, it  frequently  hapi>en3  that  on  the  slightest 
handling  of  the  part.s,  after  complete  insensibility  has 
been  induced,  reduction  will  take  place. 

In  1847,  shortly  after  the  discovery  of  ansesthetica, 
a  boy  of  seventeen,  who  had  just  had  his  hip  dislocated 
backward,  was  brought  to  the  cUnic  of  the  late  Valen- 
tine Mott,  when  I  was  his  assistant.  By  his  consent  I 
administered  chloroform  to  the  patient  in  the  amphi- 
theatre before  the  class.  When  entirely  insensible  I 
was  desired  to  place  the  j^atient  in  a  straight  position 
on  his  back,  so  that  the  features  of  the  dislocation  might 
be  demonstrated.  Accordingly  I  drew  the  boy  down 
by  the  ankles  as  lie  lay  ujxm  the  couch,  and  in  so  doing 
the  dislocated  limb  suddenly  assumed  its  natural  shape, 
and  an  audible  snap  was  heard  at  some  little  distance, 
announcing  that  reduction  had  taken  place.  For  the 
moment  I  was  mortiiied,  and  disposed  to  apologize; 
but  we  soon  realized  the  discovery  of  a  novel  element, 
and  one  of  inestimable  value,  in  the  surgery  of  disloca- 
tions ;  and  I  have  never  since  ceased  to  admire  the 
wonderful  results  which  we  are  able  to  accomplish 
through  the  ability  to  abolish  muscular  contractility  by 
ether  and  chloroform.  In  all  cases  of  dislocation  1  have 
found  them  to  lie  an  unqualified  advantage. 

In  the  treatment  of  recent  dislocations  I  am  disposed, 
therefore,  to  regard  the  muscular  relaxation  of  full 
anasthesia  as  the  first  and  most  important  of  our 
remedies. 

If  asked  what  Ls  the  first  thing  to  be  done  in  a  case 
of   recent   dislocation,   I   should  answer:    Place  tJ 
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patient  under  the  influence  of  ether  or  rhloroform,  and 
then  proceed  to  diagnosis  and  reduction. 

In  regard  to  the  manipnlationa  to  l>e  employed,  it  is 
well  to  rid  tiie  mind  of  the  idea  that  there  are  any 
cunning  devices  to  be  learned  by  which  success  is 
rendered  infallible. 

The  course  to  be  pursued  after  the  patient  is  insen- 
sible and  perfectly  relaxed  is  to  find  out,  in  the  first 
place,  the  exact  position  of  the  articular  surface  of  the 
luxated  bone,  and  then  to  proceed  at  once  to  restore  it 
to  its  normal  relations.  With  a  full  and  available 
knowledge  of  the  anatomy  of  the  joint,  reduction  may 
often  be  accompli.shed  by  the  simplest  direct  manipu- 
lation with  the  fingers — a  mere  effort  at  coaptation  of 
the  displaced  surfaces.  This  mancDuvre  is  the  first  thing 
to  be  attempted  as  soon  as  the  diagnosis  is  clear,  in 
fact,  as  a  part  of  the  diagnosis. 

This  failing,  the  next  resort  is  to  indirect  manipula- 
tion, employing  a  dislocated  long  bone,  the  dislocated 
humerus,  or  femur,  as  a  lever,  and  aiding  the  effort  and 
directing  it  more  intelligently  by  the  direct  application 
of  the  fingers  to  the  luxated  extremity — endeavoring 
thus  to  push  or  guide  it  into  its  proper  place. 

Thus,  in  luxation  at  the  shoulder,  the  humprns  is 
used  as  a  lever,  while  the  fingers  upon  the  head  of  the 
bone  in  the  axilla  are  acting  as  an  intelligent  fulcrum 
and  aiding  to  thrust  it  in  the  proper  direction. 

In  that  rare  complication  of  luxation  of  the  humerus 
in  which  there  is  a  fracture  through  its  neck — when,  of 
course,  this  bone  can  not  be  used  as  a  lever— I  have  in 
two  instances  succee<led  without  a  great  deal  of  trouble 
in  pushing  and  coaxing  the  detached  head  of  the 
humerus  from  the  axilla  into  the  glenoid  cavity  and 
placing  it  in  a  proper  relation  to  the  shaft  of  the  bone, 
and  then  in  putting  up  the  fracture  so  as  to  secure  a 
good  union  with  entire  preservation  of  the  function  of 
the  part.  Before  the  discovery  of  anjesthesia  such  a 
result  as  this  would  have  been  regarded  as  an  impossi- 
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bility.    In  those  day  tlie  accidents  I  hare  described 
resulted  always  in  permanent  disability. 

Thus  the  primary  importance  of  direct  manipula- 
tion and  its  indispensable  value  in  the  reduction  of 
dislocations  may  he  assumed  as  demonstrated. 

In  using  the  femur  as  a  lever  in  redncing  a  back- 
ward dislocation  at  the  hip,  clinical  experience  has 
taught  us  the  value  of  a  certain  mancpuvre,  which  is,  I 
believe,  universally  recognized :  firet,  flexion  with  ad- 
duction ;  then  a  gradual  sweeping  outward  of  the  knee 
into  the  abducted  position, accompanying  this  movement 
by  a  rocking  motion  or  rotation  ;  finally,  bringing  the 
limb  down  into  the  straight  or  fully  extended  position. 
My  colleague,  Professor  Markoe,  who  has  recorded  the 
experience  of  the  surgeons  of  the  New  York  Hospital, 
has  demonstrated  clearly  the  value  of  this  mana3uvre ; 
when  once  witnessed  it  is  readily  compi-ehended. 

The  fiexed position  in  reducing  all  the  hip  disloca- 
tions is  now  the  rule,  because,  as  Professor  Bigelow 
has  shown,  it  relaxes  the  powerful  ileo-femoral  or  Y- 
ligament,  and  removes  all  impediment  to  reduction  from 
this  source. 

The  advantage  of   "bending  the  limb  at  the  hip- 
joint  Tvith  gentle  shaking,"  in  reducing  its  luxatioi 
was  insisted  upon  in  these  very  words  by  Hippocrates'' 
nearly  five  hundred  years  before  the  Christian  era,  but 
only  since  the  use  of  ether  and  chloroform  in  surgery 
has  it  become  the  recognized  and  intelligible  rule. 

Thus  the  treatment  of  recent  dislocations  at  the 
present  day  has,  through  the  advance  of  knowle 
become  a  sure  and  painless  proceeding  in  comparison 
with  the  methods  formerly  employed,  in  which  blind 
force  was  the  main  reliance.  It  is  only  in  the  mans 
ment  of  old  dislocations  that  the  surgeon  requires  any- 
thing more,  in  the  great  majority  of  cases,  than  the 
muscular  relaxation  produced  by  the  full  influence  of 
an  anaesthetic,  and  the  strength  of  his  oyra  hands. 

The  difficulty  encountered  in  reducing  what  is  uera- 
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ally  described  as  an  "old  dislocation"  increases  pretty 
directly  in  proportion  to  the  length  of  time  since  the  ac- 
cident during  which  the  anatomical  changes  already 
described  may  have  been  taking  place.  The  resistance 
offered  by  muscular  contractility  no  longer  constitutes 
the  main  obstacle  to  reduction  in  these  old  cases.  Ad- 
hesions and  other  changes  resulting  from  intlammation 
now  occupy  the  first  place.  But  inasmuch  as  these 
changes — the  result,  for  the  most  part,  of  nature's  ef- 
forts to  repair  the  effects  of  the  injury — may  vary  con- 
[eiderably,  even  under  apparently  similar  circumstances, 
it  is  difficult  to  lay  down  reliable  rules  as  to  the  length 
of  time  which  should  deter  the  surgeon  from  attempting 
reduction.  Thus  Sir  Aatley  Cooper  fixes  the  limit  at 
which  reduction  of  a  shoulder  luxation  should  be  Tinder- 
taken  at  three  months ;  but  reduction  of  a  dislocated 
shoulder  has  been  accomplished  after  a  longer  period 
than  this  ;  and,  on  the  other  hand,  judicious  efforts  at  re- 
duction made  within  this  limit  have  often  failed  entirely. 

In  a  case  recorded  by  Professor  Nathan  Smith,  of 
Yale  College,  both  humeri  had  been  dislocated  down- 
ward by  puerperal  convulsions  in  a  Lidy.  One  was 
reduced  at  the  end  of  seven  months  and  a  half.* 

Foumier  has  recorded  t  a  dissection  of  an  old  hip 
dislocation  in  which  the  acetabulum  retained  its  form 
and  depth  and  its  cartilage  at  the  end  of  thirteen  years 
after  the  accident. 

Varied  periods  have  been  assigned  by  the  highest 
.  authorities  as  tlie  limit  at  which  the  reduction  of  hip 
dislocation  may  be  properly  attempted.  Malgaigne 
gives  two  years  or  more  as  the  period  at  which  a  dorsal 
dislocation  has  been  reduced,  and  only  fifteen  days  for 
that  upon  the  ischiatic  notch.  AVherea.s,  according  to 
Bigelow,  the  latter  luxation,  by  the  flexion  method, 
should  be  reduced  within  even  more  facility  than  the 
former  and  after  as  long  an  interval.  J 

•  "  Philndelphia  Med,  Journal."  t  "  BaUetin  Soc.  Anat.,"  1858. 
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In  my  own  experience,  in  a  sailor  who  had  fallen 
from  aloft  at  sea,  I  succeeded,  at  the  New  York  Hos- 
pital, in  reducing  a  backward  dislocation  of  the  hip 
which  had  existed  for  six  months. 

The  reasons  which  should  iiijlii-ence  a  surgeon  to 
decline  (he  attempt  to  reduce  an  old  dislocaUon  are  the 
following :  (1)  the  lapse  of  a  long  time  since  tJic  accU 
dent ;  (2)  the  recovery  by  the  patient  of  a  fair  use  of 
tlie  limb  /  (3)  evidence  of  newformaiion  at  the  seat  ^j 
the  injury  looking  toward  the  creation  of  new  artict 
surfaces ;  (4)  tlie  coexistence  of  serious  or  mortal  dis- 
ease, especially  of  atheroma  or  calcification  qf  the 
arterial  coats. 

The  dangers  to  be  feared  are  laceration  or  rupture 
of  blood-vessels,  especially  of  an  artery  of  size— as  in 
Gibson's  cases — or  fracture  of  bone. 

Before  employing  means  for  the  reduction  of  an  old 
dislocation  the  dislocated  bone  should  be  subji^-cdMl. 
under  ether,  to  passive  motion  forcibly  and  faithfully 
applied,  for  the  purpose  of  breaking  up  adhesions,  and 
thus  facilitating  its  replacement. 

To  measure  the  exteudiug  force  which  may  be  ex«* 
erted  by  means  of  the  compound  pulleys — the  mechan- 
ical appliance  which  is  most  available  in  reducing ; 
old  dislocation — a  dynamometer  has  been  devised  whlcfil 
indicates  accurately  in  ponnds  the  exact  amount  of 
forcible  tracticm  at  any  given  moment ;  and  there  is 
also  an  instrument,  devised  by  Nelaton,  by  the  aid  of 
which  sudden  relaxation  of  the  extension  may  be 
effected,  and  this  manopuvre,  conilnned  with  simulta- 
neous change  of  position  of  the  limb,  is  often  snccesafuU, 

It  is  well  to  know  that  the  upper  extremity  haa  1 
torn  away,  in  the  dead  body,  by  a  force  equivalent  to 
about  six  hundred  pounds,  but  in  the  living  body  the 
shoulder-joint  has  resisted  over  a  thousand  pounds. 
For  this  articulation  Malgaigne  has  fixed  the  limit  of 
justifiable  force  at  five  hundred  and  fifty  iiounds.  This 
accident  has  actually  occurred  in  one  recorded  inst 
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in  attempting  the  reduction  of  a  dislocation  of  the 
shoulder  in  a  woman. 

In  attempting  the  reduction  of  old  dislocations,  it 
has  happened  not  unfrequently,  as  a  consequence  of  the 
powerful  extension  and  the  accompanying  efforts  to  pat 
the  bone  in  place,  that,  even  when  these  have  failed  in 
their  object,  the  condition  of  the  luxated  joint  has  been 
very  materially  improved.  This  is  a  possible  result 
which  should  have  its  intluence  in  favoring  a  judicious 
attempt  at  reduction  of  an  old  dislocation  ;  if  reduction 
can  not  be  effected,  the  subsequent  increased  mobility 
of  the  joint,  and  the  consequent  greater  usefulness  of 
the  limb,  may  amply  repay  the  effort. 

In  dealing  with  what  are  termed  "pathological  lux- 
ations"— luxations  which  have  taken  place  in  conse- 
quence of  disease  which  has  altered  the  shape  of  the 
joint-surfaces,  and  paralyzed  the  muscles  aronnd  the 
joint,  or  rendered  the  ligaments  insufficient  around  the 
joint — their  treatment  must  be  in  the  main  preventive 
and  palliative,  rather  than  curative. 

The  partial  luxations  which  occur  in  extreme  curva- 
ture of  the  spine,  as  well  as  in  chronic  joint  affection, 
are  to  be  treated,  as  symptoms  of  these  maladies,  by 
mechanical  support,  excision,  or  amputation. 

CongenitaZ  dislocations  are  very  rare,  except  at  the 
hip,  where  they  are  due  to  imperfect  development. 
The  subjects  of  this  defonnity  are  short  and  thick-set 
in  stature,  and  have  a  peculiar  duck-like  gait,  which  is 
readily  recognizable.  This  deformity  is  generally  re- 
garded as  beyond  remedy ;  but  there  are  cases  on 
record  in  which  long  confinement  on  the  back,  in  appa- 
ratus in  which  the  joints  have  been  retained  after  reduc- 
tion, has  resulted  in  cure,* 

•  '•  Nouveau  diet.,'"  art.  "  Ilanche." 
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A  tumor,  in  surgical  language,  is  a  local,  lii 
enlargement,  taking  place  at  any  part  of  the  body,  aadi 
consisting,  in  its  substance,  of  a  new  outgrowth  of  tis- 
sue which  Jiaf!  no  physiological  purpose  m  its  groitth. 

Our  knowledge  of  tumors  is  based  up<ju  what 
anatomy — especially  microscopic  histology — and  em- 
bryology have  revealed  concerning  the  materials  of, 
which  these  outgrowths  are  composed,  and  the  causes 
of  their  api)earance ;  and  also  upon  what  clinical  ob- 
servation has  taught  ua  in  regard  to  their  genecal] 
features,  the  mode  of  their  production,  their  progreaa,] 
and  their  issue. 

This  knowledge  is  not  sufficiently  accurate  or  exten* 
sive  as  yet  to  justify  a  classilication  of  ttunors  on 
either  an  anatomical  or  a  clinical  basis.  We  do  not 
know  enough  of  their  causes  to  classify  them  according 
to  their  etiology,  and  are  therefore  compelled,  in  de- 
scribing tumors,  to  confine  ourselves  to  their  external  1 
j)hysical  characteristics,  their  progress,  and  even/nal 
issue,  with  such  light  as  to  their  intei-nal  minute  struc- 
ture, and  its  significance,  as  we  can  gain  fnjm  histo- 
logical scrutiny. 

Sooner  or  later,  at  the  rate  of  advancing  knowledge,  i 
the  microscope  will  probably  afford  ample  ground  for' 
classification  of  tumors  on  an  anatomical  basis ;  but  for 
practical  surgical  diagnosis  and  treatment  at  the  present 
time,  we  certainly  require  all  the  additional  aid  tliatj 
can  be  derived  from  clinical  experience. 
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In  regard  to  the  causes  of  tumors  little  can  be  said 
that  is  not  more  or  less  speculative.  In  fact  this  de- 
partment of  etiology  is  confessedly  obscure. 

By  the  older  surgeons  the  origin  of  tumors  was 

ibed  to  i)iflammatio)i — that  "unknown  quantity" 
"wliich  occupied  so  large  a  place  in  pathology  before  the 
anatomical  school  took  charge  of  this  branch  of  science 
and  used  the  microscope  to  illustrate  the  changes  in  the 
minute  8tructui*e  of  our  tissues.  Hey,  of  Leeds,  in 
1816,  described  a  huge  tumor  of  the  tlugh — "a strange, 
distempered  mass,"  as  he  styled  it — under  the  patho- 
logical denomination  of  "spongoid  inflammation."  It 
was  what  was  known  later  by  English  surgeons  as 
"fungus  hffimatodes,"  and  still  nearer  our  own  times  as 
"  encephaloid  "  or  "  soft "  cancer,  and  at  present  as  a 
variety  of  sarcama. 

When  the  anatomical  features  of  inflammation  came 
to  be  examined  and  displayed  somewhat  more  clearly, 
the  idea  of  the  inllammut<jry  origin  of  tumoi-s  was  lost 
sight  of  for  a  season.  Now  it  is  again  claiming  atten- 
tion, and  many  pathologists  of  note  hold  the  opinion 
that  in  tJte  rerersioji  of  tissue  to  the  embryonic  condition 
(which  is  now  regarded  as  the  main  and  essential 
feature  of  inflammation),  and  in  the  tendency  to  the 
formation  of  neoplastic  growths  by  cell-proliferation, 
by  which  the  inflammatory  process  is  characterized,  we 
shall  find  the  initial  stimulus  to  a  large  share  of  the 
outgrowths  we  call  tumors.  In  accordance  with  this 
view,  a  tumor  would  be  properly  defuied  as  an  exag- 
gerated and  purposeless  neoplasm. 

The  assertion  of  a  recent  writer  *  can  not  be  denied, 
"that  many  of  the  products  of  inflammation  are  not 
only  difficult  to  distinguish  from  tumors,  but  are  really 
recognized  as  true  tumors.  The  criterion  of  true  tumors 
is  considered  to  be  their  tendency  to  permanency,  in 

•  Formad,  11.  F.,  M.  D.,  Lccttiror  on  Experimental  Pathology,  ia 
the  University  of  Pennsylvauiii,  "  ArcLirea  of  Medicine,"  New  York, 
vol  Ti,  No.  2,  October,  1881. 
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contra-distinction  to  inflammatory  products,  which  tend 
to  disappear.  But  it  can  be  shown  that,  while  true 
tumors  occasionally  do  disappear,  inliammatory  prod«j 
acts  very  frequently  never  <lisappear." 

The  idea  of  the  inflammatory  origin  of  tumors  haa 
certainly  a  strong  hold  upon  the  popular  us  well  jia  the 
professional  mind.  ''Did  you  ever  receive  a  bniise  or 
hurt  at  this  point? "is  a  question  the  surgeon  rarely 
omits  when  he  first  examines  a  tumor.  In  fact,  bowj 
often  a  contusion  of  a  bone  in  a  gouty  or  syphilitic  sni 
ject  does  actually  give  rise  to  an  exostosis.  In  lil 
manner  oft-repeated  irritation  of  a  part  seems  to  brin| 
about  epithelial  degeneration,  as  of  the  pipe  in  canc« 
of  the  lip,  or  of  soot  and  filth  in  "chimney-sweepers 
cancer." 

But  if  we  do  admit  that  the  origin  of  tumors  from 
causes  equally  cajmble  of  producing  inflammation  is 
not  infrequent,  and  it  certainly  seems  right  that  we 
should,  this  conclusion  by  no  means  explains  the  origin 
of  a  large  proportion  of  the  outgrowths  we  encounter 
in  practice.  I  once  saw  an  otherwise  healthy  yoang 
girl  from  the  country  with  upward  of  twenty  exostoses 
or  bony  tumors  growing  from  different  parte  of  her 
skeleton  ;  and  a  middle-aged  man  with  twice  as  many 
fibnius  growths  each  as  large  as  a  hickory-nut  distril>- 
uted  over  the  surface  of  his  body.  It  would  be  more 
rational  to  suspect  some  central  or  constitutional  cans 
for  such  examples  of  multiple  outgrowtlis.  This  ws 
certainly  true  in  the  case  of  a  gentleman,  by  whom  1 
was  once  consulted,  who  had  a  score  of  small,  round, 
black  tumors  of  melanotic  cancer  scattered  over  his 
body. 

I  may  mention,  without  indorsing  it,  a  recent  in- 
genious suggestion  of  Cohnheim,  of  Leipzig,  derivedj 
from  the  stndy  of  embryology.    He  holds  that  ti 
tumors  can  not  originate  otherwise  than  in  an  anom- 
alous excess  of    cells  in   the    embryo.      In  his  owui 
language,  "  there  may  be  produced  in  an  early  sta^ 
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embryonal  development  more  cells  than  are  necessary 
for  the  construction  of  a  certain  part,  so  that  a  certain 
number  of  cells  remain  stipertluoiis.  Their  number 
may  be  small,  but  they  possess  great  proliferating 
power  on  account  of  their  embryonal  nature.''  These 
surmtiiig  superfluous  emhryoHic  eells,  according  to 
this  autfior,  are  the  source  and  origin  qf  all  subsequent 
outgrowth  in  the  form,  of  tumors  at  any  time  of  life. 

This  opinion,  which  at  tirst  glance  seems  purely 
speculative,  lias  a  certain  basis  of  fact.  Thus  a  large 
and  important  class  of  congenital  tumors,  mainly 
rascular,  and  commonly  called  njevi,  takes  its  origin 
entirely  in  intrauterine  life ;  and  the  more  rare  and 
curious  tumors,  called  dermoid  cysts,  have  very  cer- 
tainly an  embryonic  source,  a  reason  for  their  presence 
in  defective  embryonic  development.  But  these  facts 
hardly  justify  Cohnheim's  sweejnng  generalization. 

The  most  obvious  ground  of  distinction  beticeen 
tum<yrs  is  that  which  justifies  their  diHsion^  mainly 
on  the  basis  of  clinical  observation,  into  the  two  greai 
classes  of  benign  and  malignant. 

We  call  a  tumor  benign  which  tends  to  prolong 
its  existence  indefinitely,  but  does  no  harm  except  by 
its  weight  and  the  inconvenience  it  may  cause,  its  inter- 
ference with  the  functions  of  organs  by  its  bulk,  or  by 
its  efforts  to  slough  out  and  rid  the  organism  of  its 
presence. 

The  histological  elements  of  tumors  of  this  class  are 
more  or  less  closely  identical  \vith  those  of  the  body  in 
health. 

On  the  other  hand,  when  a  tumor  involves  neighbor- 
ing parts  in  its  own  histological  structure,  the  elements 
of  which  manifest  a  tendency  to  diverge  from  the  nor- 
mal type  ;  when  it  shows  an  ability  to  propagate  and 
multiply  itself  in  distant  parts  of  the  body  ;  to  affect 
the  lymph-glands  and  the  blood ;  to  give  rise  to  ulcera- 
tion without  the  power  or  disposition  to  slough  out  and 
get  well ;  to  return  after  removal,  either  in  its  original 
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site  or  elsewhere ;  and  to  cause  cachexia  from  blc 
changes  and  impoverishment,  and  finally  death — ^we 
denominate  such  a  tumor  inalignant. 

Another  class  distinction,  only  secondary  in  practi- 
cal importance  to  this,  is  the  dinsion  of  tumors  into 
cysts  and  solid  groicths. 

The  tei-m  "  encysted  "  has  been  usually  applied,  in 
general  way,  to  such  solid  tumors  as  make  for  tl 
selves,  in  growing,  a  distinct  investment  of  ordinary'' 
connective- tissue,  by  means  of  which  their  substance 
might  be  cleanly  separated  by  dissection  or  enucleated 
from  adjacent  parts.    This  sort  of  an  investment  i» 
properly  called  a.  pseudo-cyst. 

A  somewhat  similar  sac  forms  aronnd  a  bullet,  or 
any  foreign  substance,  whose  presence  has  been  toler-^ 
ated  by  the  tissues  after  being  imbedded  in  them  with- 
out giving  rise  to  pus- formation.     A  sac  of  this  latter 
kind  is  known  as  an  adcentitious  cyst;  it  is  a  simple' 
capsule  of  newly  formed  connective- tissue,  and  is  aaj 
accidental  formation. 

The  foreign  substance  under  these  circumstanc<?«| 
seems  to  excite  eliminative  inflammation  enough   toj 
beget  cell -proliferation  and  formation  of  new  tissac 
around  it,  but  not  enough  to  culminate  in  jius-foi 
tion  for  its  expulsion  ])y  abscess.    So  the  newly-formedl 
tissue  is  orgtinized,  and  contracts  around  the  intruding 
mass,  apiKii-ently  for  the  purpose  of  preventing  its  ooa«j 
tact  with  8tirroun<ling  parts. 

A  portion  of  the  lock  of  a  gun,  which  had  burst  in 
his  hands,  was  nnexi)ectt*dly  found  thus  ency$ted 
the  bruin  of  a  young  man,  who  recovered  from  the  i 
dent,  as  it  was  supposed,  entirely,  and  died  sul 
quently  from  another  cause. 

A  bullet  lodged  in  the  thorax,  at  Waterloo, 
found  safely  enveloped  by  an  adventitious  cyst  in 
old  soldier  who  died  twenty-live  years  afterward  in  the 
wards  of  a  London  hospital. 

If  the  foreign  substance  be  rough  or  angular,  the 
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adrentitioua  cyst  may  present  a  vascular  internal  sur- 
,  face,  ready,  on  any  increased  provocation,  to  take  on 
pus-formation  for  the  purpose  of  casting  it  off,  I  once 
removed  a  splinter  of  yellow  pine  from  the  knee  of  a 
boy  where  it  had  lain  for  many  months  almost  in  con- 
tact with  the  synovial  capsule  of  the  joint,  causing  no 
inconvenience,  but  forming  a  perceptil>le  tumor  with  a 
distinct  central  hardness.  The  internal  surface  of  the 
adventitious  cyst  in  which  the  splinter  was  lodged  pre- 
sented to  the  eye  the  aspect  of  a  healthy  mucous  mem- 
\  brane ;  but  of  course  it  was  simply  a  surface  of  granu- 
lation-tissue. By  keeping  the  joint  immovable  for  a 
week,  the  sac  consolidated,  by  adhesion  of  its  surfaces, 
and  disappeared. 

But  the  word  ^*cyst^  is  used  at  the  present  time 
[yiYA  a  more  technical  and  clearly  defined  meani?iff; 
it  is  applied  to  a  tumor  that  possesses  an  organized 
external  fibrous  membrane  or  sac,  with  contents  of 
liquid  ur  soft  solid  consistence;  sometimes  even  con- 
taining other  cysts.  The  characteristic  mark  <^  a  tru^ 
I  cyst  is  that  it  possesses  a  distinct  infernal  lining  of 
epithelium. 

The  conients  of  true  cysts  present  an  endless  diver- 
sity as  to  material ;  so  that  although  they  are  often 
made  use  of  to  designate  different  varieties  of  cystic 
tumors,  they  can  not  be  taken  as  a  Ijasis  for  classifica- 
tion. 

Cysts  occur  singly  and  in  groups  or  nests;  and 
the  contents  of  the  individual  cysts  in  a  cluster  of  them 
often  dijff^er  markedly  from  each  other.  This  is  often 
seen  in  a  mass  of  ovarian  cysts,  one  of  wliich  will  con- 
'  tain  a  jiellucid  glairy  fluid,  another  a  thick  material  of 
the  api)ea ranee  and  consistence  of  oatmeal  gruel,  a 
third  a  blood-colored  sirupy  substance,  while  a  fourth 
will  be  found  tilled  with  nothing  moiv  than  simi)le 
serum. 

When  the  several  cysts  com]>osing  a  gronp  com- 
municate with  each  other,  forming  a  common  cavity, 
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the  aggregate  mass  forms  what  is  caUed  a  mtdtUc 
cyst. 

Cf/sfs  belong  to  the  clans  of  benign  tumors.     Al- 
though often  associated,  through  the  apparently  necf'S-^ 
sary  conditions  of  textui-al  development,  \sith  malig- 
nant growths,  they  possess  in  themselves  as  cysts  no^ 
quality  of  malignancy ;  and  their  presence  is  to  In 
regarded  as  incidental  to  the  locality  of  tJie  tumor  or 
to  its  mode  o/  growth.    Thus  I  once  fttund  several  cystsj 
in  a  mammary  gland  wldch  had  been  removed  for  ca 
cer;  and  in  fact  its  structure  was,  throughout,  infil* 
trat^^d  with  a  new  growth  which  proved  to  be  undoubt- 
edly cancerous  in  its  nature.     Several  of  the  cysts  con- 
tained masses  of  the  new  growth,  budding  forth  appar- 
ently from  their  walls  and  assuming  curious  shajiesy 
resembling  the  unfolding  branches  of  a  growing  plantj' 
not  unlike  a  caulitiower.     I  satisfied  myself  that  the 
cysts  in  this  si>ecimen  took  their  origin  in  obstructed 
milk-ducts  of  the  diseased  gland. 

Unlike  solid  tumors,  the  exciting  causes  of  which 
are  almost  always  obscure  and  intangible,  the  origin  of 
many  forms  of  cystic  tumors  is  quite  obvious. 

Certain  cysts  undoubtedly  take  their  origin  in  traU' 
matism  and  the  inflammatory  changes  which  follow.^ 
Thus  a  repetition  of  bruises,  or  a  continuous  slight' 
irritation,  brought  to  bear  upon  a  portion  of  connective- 
tissue,  naturally  gives  rise  to  an  exudation  of  seroud 
fluid  that  breaks  down  its  meshes  at  a  central  point, 
and  from  this  point  the  tissue  is  thmst  away  a.s  the 
fluid  gi-3idnally  collects,  and  it  thus  Ijecomes  condensedi 
into  a  cyst-wall.     It  is  in  this  manner  that  the  cyatio 
tumors  called  bursa:  form  at  points  subjected  to  fre- 
quently repeated  mechanical  pressure,  and  bursiw  al- 
ready existing  are  enlarged  and  converted  into  cystic 
tumors.    The  affection  knoAvn  as  house-maids*  knee, 
and  the  bunions  so  common  over  the  great  toe-joini, 
are  examples. 

It  is  not  likely  that  blood-clots  often  give  rise  to 


TUMORS. 


611 


cysts.  In  what  are  called  blood-cysts,  the  contents  are 
always  fluid. 

An  obstruction  in  the  duct  or  outlet  of  a  secreting 
follicle  or  gland  is  a  not  uncommon  cause  of  the  accu- 
mulation of  its  secretion,  as  in  the  tumor  that  some- 
times makes  its  appearance  beneath  the  tongue,  called 
raiiula.  Here  the  tumor  is  curable  by  re-establishing 
an  outlet  for  the  secretion  of  the  sublingual  salivary- 
gland,  for  its  obstructed  and  distended  duct  forms  the 
walls  of  the  cyst.  Accordingly  we  take  up  a  generous 
fold  of  the  cyst-wall  with  the  forceps,  and  clip  it  out 
with  a  pair  of  curved  scissors,  leaving  a  hole  sufficiently 
large  to  prevent  it  from  closing  again.  The  same  meth- 
od of  cure  is  successfully  applied  to  the  little  cysts, 
containing  a  glairy  fluid,  that  form  not  unfrequently 
on  the  inner  aspect  of  the  lips.  Ticnior 8 formed  in  this 
manner  are  described  by  Virchow  as  "  cysts  bij  reten- 
tion.'^ 

The  most  common  examples  of  them  are  the  sebor- 
ceous  cysts,  or  stecdomata^  popularly  called  wens,  and 
they  are  of  such  frequent  occurrence  as  to  deserve  par- 
ticular notice.  A  case  of  this  kind,  in  practice,  will  be 
most  likely  to  present  itself  in  a  woman  approaching 
middle  age.  These  small  spherical  soft  solid  tumors, 
which  locate  themselves  by  preference  in  the  scalp, 
occur  about  as  frequently  perhaps  in  men,  but  their 
unsightliness  is  more  likely  to  promjit  the  woman  to 
apply  earlier  for  relief.  The  steatoma  contains  fatty 
matter,  as  its  name  implies  {(map,  suet),  and  is  some- 
times spoken  of,  but  incorrectly,  as  a  fatty  tumor  ;  but 
its  fatty  substance  is  not  adipose  tissue :  it  is  simply  the 
solid  oily  secretion  of  the  sebaceous  follicle.  Accord- 
ing to  the  usual  explanation  of  its  origin,  the  orifice  of 
a  follicle  having  become  accidentally  closed  or  obliter- 
ate<l,  the  secretion  goes  on  to  accumulate  within,  and 
necessarily  distends  its  walls,  and  the  occluded  seba- 
ceous follicle  thus  grows  to  be  an  encysted  tumor. 

These  diseased  sebaceous  cysts  are  better  removed 
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early,  by  a  simple  incision  through  the  skin  into  the 
tumor  and  rapid  enncleation,  tearing  the  cyst  from  its 
bed  by  a  stout  pair  of  forceps,  not  too  sharp  at  the 
points,  one  leg  of  which  has  been  thrust  into  the  tumor 
so  as  to  seize  its  wall,  which  is  sufficiently  tough  to 
allow  this  mana?urre.  When  small,  a  do/^n  of  thenij 
may  be  removed,  in  as  many  minutes,  in  this  way;f 
Pressure  for  a  short  time  upon  the  little  wf»und  serre 
to  fix  its  edges  in  contact,  and  no  other  dres^ng 
usually  required.  No  previous  shaving  of  the  scalp  b 
necessary  ;  only  the  precaution  must  be  observed  of  not 
brushing  the  head  for  a  few  days  until  the  wounds  hare 
united. 

This  course  is  advisable  in  treating  steatoma,  bts 
cause,  although  no  larger  at  first  perhaps  than  a 
the  tumor  may  grow  to  the  size  of  a  billiard-ball, 
is  always  liable  to  be  provoked  by  accidental  violence 
to  ulcerate,  in  which  case  the  tumor  discharges  its  con- 
tents lazily  and  remains  indefinitely  as  a  chronic  and 
very  offensive  ulcer.  The  cyst,  when  thus  opened,  con- 
tinues to  furnish  its  secretion,  which  has  a  rancid  odor; 
it  shows  no  disposition  to  granulate,  and  the  cyst  itself 
serves  as  a  foreign  body  to  keep  the  sore  open.  I  liare 
never  knowTi  a  steatoma  to  get  well  spontaneously  at 
any  stage  ;  and  if  neglected  when  small,  it  may  require 
to  be  dissected  out  ultimately  by  a  more  severe  and 
painful  operation. 

I  have  rarely  seen  any  troublesome  consequences 
follow  the  removal  of  steatomatous  tumors  in  the  way  I 
have  advised;  but  in  an  aged  or  unhealthy  |ier»on 
erysipelas  might  follow,  if  that  disease  were  prevn- 
lent.  The  operation  should  not  be  undertaken,  there- 
fore, with  out  infonuing  the  patient  of  this  possible 
danger. 

When  a  tumor  of  this  kind  is  situated  on  the  &co 
of  a  woman,  just  in  front  of  the  ear,  over  the  juirotid, 
for  example,  where  it  is  not  uncommon,  it  CAn  not  be 
torn  out,  as  I  have  advised  for  the  scalp,  but  must  be 
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removed  by  careful  dissection.  K  the  cyst  is  cut  into, 
and  any  portion  of  it  left,  healing  is  likely  to  be  delayed, 
and  a  sinus  may  form.  To  get  rid  of  an  operation  and 
the  resulting  cicatrix,  I  have  frequently  drilled  a  new 
Opening  through  the  skin  into  the  occluded  cyst  with 
the  sharp  end  of  a  probe,  and  then,  squeezing  out  its 
contents,  har^e  taiigld  the  patient  to  repeat  the  opera- 
tion as  the  tumor  reappeared.  By  this  treatment  I 
have  kno^vn  a  cure  to  follow. 

There  is  a  very  lurge  and  important  family  of  the 
class  of  cystic  tumors  which  are  known  as  serous  cysts. 
They  are  not  so  named  because  they  contain  senim  or 
serous  fluid,  for  their  contents  are  often  opaque  and  even 
dark  colored,  and,  in  consistence,  sirupy  or  jelly-like. 
They  get  their  name  from  tJiefact  that  they  are  lined 
witJiin,  upon  their  free  or  internal  surfaces,  byepitlie- 
Hum  resembling  that  of  serous  memhranes ;  in  other 
words,  they  approach  nonnal  serous  sacs  like  the  tunica 
taginalis  of  the  testis  in  theii*  histological  structure. 
This  distinction  is  well  taken,  for  there  are  other  varie- 
ties of  cysts,  such  as  what  are  called  glandular,  der- 
moid, and  mucous — the  latter  being  lined  by  columnar 
epithelium. 

As  to  the  origin  of  serous  cysts,  we  must  refer  for 
an  explanation  to  what  histology  teaches  us  concerning 
fully  formed  connective-tissue,  that  its  interstices  hare 
lymphatics  opening  upon  their  walls,  and  that  these 
walls  show  an  epithelial  lining,  like  that  of  serous 
membranes;  and  that  when  distended  hy  Jluid  they 
present  a  strong  analogy  with  the  serous  cavities.  It 
is  not  unlikely,  therefore,  that  fluid  oozing  into  one  of 
these  crevices  from  a  lymph-vessel  might  become  the 
starting-point  of  a  serous  cyst,  even  in  the  absence  of 
traumatism.  A  subcutaneous  injection  of  morphine 
often  makes  a  momentary  cyst. 

Rokitansky  suggests  that  the  serous  cysts  so  often 
met  with  in  the  kidney  have  their  origin  in  secreting 
microscopical  cells  which  take  on  a  tendency  to  over- 
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growth.*  Ocarian  cysts,  wJiich  belong  mainly  to  this 
family,  are  known  to  take  their  start  from  a  Graafian 
vesicle.  One  of  a  group  of  ovarian  cysts  may  take  on 
rapid  growth,  fill  the  whole  abdominal  cavity,  and 
simulate  the  peritoneal  sac,  both  in  appearance  and  in 
the  character  of  the  fluid  secreted.  But,  at  the  same 
time,  in  this  very  group  other  smaller  cysts  may  be 
found  with  contents  presenting  every  variety  of  color 
and  consistence,  and  one  of  these  might  have  taken  on 
the  same  extravagant  growth.  I  have  seen  the  fluid  of 
ovarian  dropsy  resemble  thin  gruel,  or  liquid  glue,  or 
pus,  or  even  blood. 

The  cysts  occasionally  present  in  vascular  tumors 
take  their  origin  most  probably  in  secluded  blood- ves- 
sels, which  accounts  for  their  lining  of  serous  epithe- 
lium ;  and  cysts  often  foiin  in  fibrous,  fatty,  and  other 
benign  solid  tumors  in  the  same  way.  The  serous  cysta 
developed  within  the  cranium  of  the  insane,  where  the 
brain  is  shrunken,  are  believed,  by  Dr.  Crichton  Browne, 
to  have  a  similar  origin. 

Serous  cysts  are  also  remarkable  for  tLe  thinness  of 
their  walls.  Those  delicate  little  bladders  which  occa- 
sionally foi-m  in  such  great  numbers  in  the  chorion,  prob- 
ably in  the  manner  just  described,  and  wrongly  called 
uterine  hydatids,  are  tyjiical  examples  of  this  family 
of  serous  cysts. 

Passing  from  the  etiology  of  serous  cysts  to  the 
consideration  of  their  therapeutics,  there  is  this  inter- 
esting fact  to  be  stated  in  connection  with  the  thinness 
of  their  walls  and  their  lining  of  serous  epithelium,  that 
they  are  curable,  as  a  rule,  by  injection  with  the  tinct- 
ure of  iodine,  or  some  similar  irritant,  which  may  safely 
excite  the  epithelium  to  proliferation  and  bring  al>out 
consolidation  of  the  resulting  neoplasm.  This  can  not 
be  said  of  any  other  cysts  than  those  of  this  family. 

AVhenever  serous  cysts  are  safely  accessible,  and  not 
too  large  or  too  closely  connected  externally  with  im- 

•  Follin,  Op.eit.,\,^.  161. 
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portant  organs,  iodme  is  a  promising  remedy.  It  will 
interest  you  to  know  that  >Ir.  Teale  injected  a  half-pint 
of  the  tiacttire  into  a  cyst  of  the  abdominal  cavity  with 
saccess,  and  that  it  has  been  employed  with  advantage 
in  dropsy  of  the  knee-joint.  The  application  of  this 
usffnl  remedy  to  the  cure  of  hydrocele  of  the  testis, 
which  the  profession  owes  to  Sir  James  Ranald  Martin, 
was  the  tirst  demonstration  of  its  power  of  safely  modi- 
fying serons  surfaces  ;  its  successful  application  to  the 
cure  of  serous  cysts  happily  proves  the  soundness  of 
the  analogy  assumed  to  exist  between  them.  The 
compound  tincture,  containing  iodide  of  potassium,  is 
preferable  as  an  injection  for  the  obliteration  of  serous 
cysts,  as  it  is  not  decomposed  by  dilation  with  ^vat«r. 
My  usual  plan  is  to  empty  the  cyst  by  means  of  a  tro- 
car, and  then  to  inject  equal  jjarta  of  the  compound 
tincture  and  water  ;  to  allow  the  injection  to  remain  in 
the  cuvity  five  or  ten  minutes,  and  then  let  it  escape 
through  the  canula.  Its  action  is  precisely  the  same  as 
in  the  radical  ti'eatment  of  hydrocele  by  injection.  If 
the  contents  of  a  cyst  should  prove  to  be  tliicker  than 
ordinary  serum.  I  should  wash  it  out  thoroughly  with 
an  injection  of  warm  water  before  throwing  in  the 
iodine. 

The  analogy  between  these  cysts  and  normal  serous 

bsacs  would  seem  to  wairant  us  in  including  the  synovial 
ey»t8  or  ganglia  which  form  upon  the  sheaths  of  ten- 
dons, as  well  as  hydroceles,  in  the  family  of  serous 
cysts ;  and  such  a  classification  would  logically  em- 
brace all  the  serous  dropsies.  As  for  the  several  forms 
of  "hydrocele  of  the  cord,"  which  so  often  contain 
spermatozoa,  they  are  already  recognized,  and  pntperly, 
as  "spermatic  cysts"  of  the  serous  family,  and  are 
curable  by  the  iodine  injection. 

In  the  exceptional  ca.ses  where  iodine  fails  to  cure  a 
solitary  serous  cyst,  its  extirpation  may  be  undertaken 
if  its  walls  possess  sufficient  firmness  and  are  not  too 
closely  adherent  to  important  parts.     If  extirpation 
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should  not  seem  clearly  feasible,  a  portion  of  the 
may  be  excised,  and  the  rest  filled  in  with  lint  so  aa 
excite  suppuration  and  granulation.     Injection  of  two^ 
or  three  drops  of  croton-oil  has  been  found  to  excite 
active  eliminatory  inflammation. 

In  hydrocele  of  the  neck,  a  seton,  consisting  of  a 
single  thread  of  ligature  silk,  is  a  favorite  remedj' ;  and, 
finally,  galvano-cautery  with  platina  wire  is  said  to 
have  been  used  successfully. 

In  a  lady,  whom  I  saw  with  Professor  Thomas,  a 
fluctuating  tumor,  situated  directly  over  the  femoral 
opening  in  the  groin,  had  been  very  slowly  increaalng 
for  several  years,  having  reached  the  size  of  a  large  egg. 
Its  situation  naturally  caused  anxiety,  as  it  strongly 
resembled  hernia ;  but  there  was  no  evidence  of  aaj 
commumcatioa  with  the  abdominal  cavity.  It 
certainly  in-educible.  I  undertook  an  exploratory 
operation,  which  resulted  in  a  safe  removal  of  a  single 
serous  cyst,  whole  ;  and  the  case  did  perfectly  well. 

In  another  case  I  was  consulted  by  a  gentleman  of 
middle  age  with  what  seemed  to  be  a  fatty  tumor 
situated  over  the  external  abdominal  ring  and  extend- 
ing into  the  scrotum ;  it  cause<l  him  much  anxiety,  and 
I  advised  an  exploratory  operati<m.  He  took  other 
opinions,  and  was  finally  subjected  to  operation  for  the 
removal  of  the  tumor  by  a  surgeon  of  approved  skill. 
The  tumor  proved  to  be  fatty,  and  was  found  to  c(m- 
tain,  in  its  interior,  a  cyst.  This  was  discovered,  at  the 
close  of  the  dissection,  to  enter  the  ingninol  canal  by  a 
narrow  pedicle,  which  was  finally  cut  across.  Death 
followed  shortly,  in  collapse  from  commencing  jieri- 
tonitis. 

The  sac  of  a  cured  hernia  has  been  known  to  secrete 
fluid,  and  become  a  cystic  tumor. 

I  mny  mention,  as  bearing  on  diagnosi-s,  that  in  a 
fatty  tumor  removed  by  the  late  Valentine  Mott  from 
the  same  locality  as  in  the  case  just  related,  there  was) 
prolongation  of  the  tumor  extending  to  the  perinsBc 
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Its  lobnles  of  fat  were  so  large  and  so  loosely  connected 
as  to  simulate  the  sensation  of  fluctuation  so  accurately 
as  to  suggest  a  suspicion  that  a  cyst  might  be  present 
But  none  was  found,  and  the  case  did  well. 

Many  cysts,  even  of  the  serous  class,  are  described 
under  the  name  of  foUicuJar  or  glandular  cysts, 
because  they  take  their  origin  in  the  tissue  or  ducts  of 
glands  or  in  the  minuter  follicles.  Steatoma,  ranula, 
and  the  tumors  of  the  lip  already  mentioned,  are  ex- 
amples. Cysts  similar  to  those  last  named  are  met  with 
in  the  glanduhe  Nabothi  of  the  neck  of  the  uterus.  I 
have  seen  them  in  several  instances  originating  in  the 
vulvo-vaginal  glands,  and  forming  tumors  in  the  labia 
majora,  where  they  obstruct  the  function  of  the  part  by 
their  bulk,  and,  when  bruised,  inflame  and  terminate  in 
abscess.  Remember,  therefore,  in  opening  an  abscess 
in  this  locality  that  you  are  possibly  dealing  with  a 
suppurating  cyst,  and  that  a  sinus  may  result. 

In  the  mammary  glaiid,  cysts  mostly  take  their 
origin  in  the  terminal  crypts  of  the  secreting  structure, 
or  in  an  obstructed  milk-duct,  always  taking  on  the 
characteristic  globular  form  as  they  enlarge.  At  first 
they  contain  milk ;  but  after  a  time  this  disappears,  to 
be  replaced  by  serum,  or  material  resembling  butter  or 
cheese,  and  of  various  color  and  consistence.  Such 
mammary  tumors  may  be  composed  of  a  single  sac,  but 
they  are  more  often  multiple,  the  smaller  sacs  feeling 
like  hard  nodules.  When  a  large  cyst  projects  beneath 
the  thin  skin  of  the  breast,  it  may  show  a  bluish  tint, 
or  it  may  even  Ijc  translucent.  When  this  is  the  case, 
the  nature  of  the  tumor  is  apparent.  As  Erichsen  says, 
"nothing  is  easier  than  to  diagnose  a  superficially 
seated  cystic  tumor — nothing  more  diflScult  in  some 
ca.ses  than  to  diagnose  one  deeply  seated  at  the  under 
surface  of  the  mammary  gland."  *  Explorative  puncture 
by  a  fine  trocar  will  aid  in  determining  this  question. 
As  a  rule,  removal  of  the  whole  breast  is  the  best 

•  Vol,  li,  p.  623. 
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course.    Veli)eau,  however,  gives  several  cases  of  sue 
cessful  treatment  of  single  cysts  of  the  mammary  gland 
by  injection. 

Unfortunately  the  female  breast  is  so  often  the 
of  cancer,  and  malignant  tumors  are  so  frequently 
complicated  by  cysts,  tliat  the  diagnosis  is  often  ob. 
scare. 

In  a  most  sad  and  painfull  case  of  cancer,  as  it  after- 
ward turned  out  to  be,  I  was  induced  to  remove  the 
mamma  in  a  lady  of  forty-three,  mainly  because  there 
was  a  bluish,  partially  translucent  cyst  projecting 
from  its  surface,  and  because  I  could  feel  no  enlai^ged 
glands  in  the  axilla. 

In  another  case,  of  a  healthy  young  married  ladj 
of  twenty-two,  with  a  very  similar  looking  and  fe 
tumor  which  was  growing  rapidly,  I  advisal  its 
moval  promptly,  although  she  was  already  pregnant, 
because,  under  the  stimulus  of  lactation,  such  tumors 
are  liable  to  attain  a  very  large  size.  This  lady  niadi*  a 
good  recovery  without  any  interruption  of  the  uterine 
functions  ;  and  the  tumor,  which  was  afterward  sent  to 
me,  proved  to  be  purely  cystic. 

In  these  two  illustratice  cases  the  period  of  life  is 
really  the  point  upon  which  the  diagnosis  7iinfjesr^ 
the  true  cystic  disease  occurring  at  the  age  qf  twetityA 
tvDOy  when  cancer  of  the  breast  is  exceedingly  rare; 
and  the  cancer  at  forty-three,  a  time  of  life  when  an\ 
other  form  of  grouath  but  cancer  is  equally  so. 

There  is  a  rare  tumor  of  the  breast  known  as  galac 
tocele,  or  milk-tumor,  which  may  rejich  a  great 
Scarpa  describes  a  case  in  which  the  mammary 
rested  on  the  thighs  when  the  woman  was  sitting, 
contained  only  pure  milk.*     Birkett  also  mentions 
case  in  which  he  drew  off  many  pints  of  milk  from 
similar  tumor.    This  Ls  hardly  a  true  cyst.    It  is  caused 
by  obstruction  of  the  larger  excretory  ducts,  the  glands 
continuing  to  secrete.    If  let  alone,  it  would  probably 
•  Boyer,  "(Earrea  chirorg.,"  t  vil,  p.  317,  •»!  1881. 
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suppurate  and  burst.  The  treatment  would  be  to  re- 
store the  natural  outlet. 

After  the  mamma,  the  testis  of  the  secreting  glands 
is  most  frequently  the  seat  of  cystic  growth.  As  in  the 
mamma,  it  is  most  fi-equently  encountered  as  a  compli- 
cation of  cancer.  True  benign  cystic  disease  qf  the 
body  of  the  testis  is  rare.  According  to  Broca  *  this 
affection,  both  in  the  mamma  and  the  testis,  takes  its 
origin,  not  in  obstruction  of  the  larger  conduits  of  the 
glands,  but  invariably  in  occlusion  of  the  common 
outlet  of  each  gioup  or  cluster  of  the  ultimate  secreting 
acini  or  tubuli.  He  asserts,  in  proof  of  his  position, 
the  fact  of  the  myriads  of  minute  cysts  often  visible  in 
such  specimens,  far  greater  in  number  than  the  aggre- 
gate of  all  the  excretory  ducts  and  their  branches,  in 
either  gland.  Broca  asserts,  further,  that  all  cysts  con- 
nected with  the  excretory  ducts,  whether  they  contain 
spermatozoa  or  not,  take  their  origin  in  the  remains  of 
the  foetal  organ  known  as  the  WolffiAn  body.  The 
cysts  of  the  testis  which  so  often  complicate  fibrous, 
cartilaginous,  and  cancerous  growths  of  that  gland,  are 
entirely  different  in  their  nature  from  those  which  take 
their  origin  in  its  secreting  structures,  and  constitute 
the  true  cystic  disease.  Robin,  who  is  the  authority 
for  this  statement,  asserts  also  that  the  solid  growths 
just  mentioned,  often  spoken  of  in  a  general  way  as 
sarcocde,  have  their  seat  exclusively  in  the  epididymis.  * 

But  it  is  in  the  ductless  glands — in  the  cells  of  the 
thyroid^  in  the  ovary,  and  in  the  lymphatic  glands — 
that  the  fonnation  of  cysts  is  especially  interesting  to 
the  surgeon,  by  explaining  the  nature  of  the  tumors  that 
develop  themselves  so  often  in  these  organs. 

In  the  fJiyroid,  cysts  take  theii'  origin  in  its  jirimi- 
tive  cellules,  and  these  grow  to  a  large  size  and  form  a 

•  "  Dm  tamears,"  t.  ii,  p.  104. 
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polycystic  tnmor,  wldch  is  unsj/mmetrical.  By  this 
feature  it  is  easily  distinguished  from  a  tme  goitre, 
which  is  a  general  hypertrojyJiy  of  the  thyroid  body^ 
involving  vsually  the  istJimus  as  well  as  both  lobes. 
True  goitre  is  in  many  cases  curable  by  iodine  adminis- 
tered internally  ;  but  cystic  disease  of  the  thyroid  is  in 
no  way  benefited  by  tliis  drug,  and  this  is  a  fact  that  I 
hope  you  will  bear  in  mind,  for  it  is  often  ignored.  I 
was  consulted,  quite  recently,  by  a  lady  from  a  western 
city,  whose  general  health  was  suffering  fi'om  i>ersistent 
overdosing  with  iodine  for  a  cystic  tumor  involving  only 
one  lobe  of  the  thyroid,  upon  which  the  treatment  had 
produced  no  effect,  and  I  have  seen  quite  a  number  of 
similar  cases.  Cystic  tumors  of  the  thyroid  are  inno- 
cent  in  their  nature,  occurring  mostly,  if  not  always,  in 
women,  who  seek  relief  in  consequence  of  the  deformity. 
If  let  alone  they  rarely  attain  a  large  size,  and  not  un- 
frequently  shrink  as  life  advances.  I  saw  one  some 
years  ago  in  an  old  lady  in  which  the  bulk  of  the  tumor 
had  diminished  one  half,  and  the  walls  of  the  cysts  had 
iindergone  calcific  degeneration,  so  that  the  mass  felt 
not  unlike  a  small  bag  of  marbles.  She  had  caiTied  it 
for  many  years. 

If  called  upon  to  undertake  the  cure  of  a  tumor  of 
this  kind,  1  should  not  feel  warranted  in  facing  the 
risks  attending  its  extirjiation,  seeing  that  the  oi>era- 
tion  would  be  sought  for,  not  to  save  life,  but  mainly  to 
get  rid  of  deformity.  I  should  try  a  single-thread  seton 
through  one  of  the  cysts  at  a  time,  or,  if  proper  appara- 
tus were  available,  gulvano-cautery  by  the  platina  wire, 
in  the  same  cautious  manner. 

Cysts  are  liable  to  form  in  lymphatic  glands,  and 
in  some  cases  to  cause  entii'e  disappeai"ance  of  the  gland 
structure.  A  small  fluctuating  tumor  has  grown  in  this 
manner  over  the  course  of  the  common  carotid  artery, 
and  has  been  mistaken  for  an  aneurism. 

But  the  favorite  seat  of  so-called  glandular  cysts  is 
the  ovary,  where  they  constitute  the  majority  of  the 
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tamoTS  which  develop  so  frequently  from  this  ductless 
gland.  Ovarian  cysts  doubtless  take  their  origin^  as  a 
rule,  as  oDergrown  Oraaflan  vesicles.  In  a  tumor  of 
this  kind  described  by  Rokitansky,  this  eminent  pathol- 
ogist found  an  ovum  in  each  and  all  of  its  numerous 
sacs,  and  none  of  them  as  yet  developed  beyond  the 
size  of  a  French  bean.*  A  group  of  these  growing  cysts 
of  the  ovary,  with  vascular  ramifications  on  their  sur- 
faces, constitutes  a  x>olycystic  tumor.f 

•  "  Nonrean  diet.,"  t.  xii,  p.  WO. 
tFollin  and  Duplar,  ut  iupra,  t  i,  p.  168. 


CHAPTER  XX\^I. 


Tumors,  coutiaued. 

TiiEUE  is  another  natural  classification  of  cysf^ 
which  I  have  not  as  yet  mentioned,  viz.,  into  barren 
and  proliferous  cysts.  The  former  includes  the  exam- 
ples aheady  described ;  the  latter  comprises  certain 
cysts  Avhich  possess  the  power  of  propagating  them- 
selves, of  genemting  other  smaller  cysts,  either  within 
their  cavities  or  by  growth  from  their  walls  externally. 

Proliferous  cj'sts  vary  infinitely  in  size,  and  do  not 
communicate  with  each  other  except  by  accident.  They 
are  found  must  frequently,  in  the  female,  in.  the  breast, 
and  especially  in  the  ovary.  Barren  cysts  often  pre- 
sent chambers  of  different  sizes  in  their  interior;  but 
these  locnli  always  communicate  with  a  common  cavity ; 
hence  such  cysts  are  called  TtniUiloculaT.  A  gi-onp  of 
proliferous  cysts  would  be  more  properly  styled  *'a 
polycystic  tumor."  The  latter  produce  solid  growths^ 
in  some  instances,  from  the  internal  surf  aces  of  their 
walls,  resulting  in  the  fonnation  of  what  have  been 
called  con/2)ound  c7/s(ic  tttmors  and  cysto-sarcomata. 
In  some  cases  a  cyst  puts  forth  from  its  inner  surface  a 
growth  similar  in  structure  to  the  gland  substance  in 
the  midst  of  which  it  is  develo]>ed,  as  in  certain  varie- 
ties of  adenoma-  of  the  mammary  gland. 

Clinically,  there  is  no  way  in  which  a  growth  of  this 
kind  can  be  certainly  diagnosticated  except  where  a 
tumor,  already  recognized  as  a  simple  cyst,  has  gradu- 
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ally  filled  up  and  become  solid.  Such  tumors  may  be 
Ijenlgn,  or  they  may  contain  a  malignant  element ;  per- 
haps more  frequently  the  latter.  The  only  remedy 
applicable  to  tliem  is  the  knife. 

In  connection  with  grow'ths  of  this  class  it  is  proper 
to  si>eak  of  a  cystic  tumor,  of  more  frequent  occurrence 
than  is  generally  supposed,  caused  by  the  development 
within  the  body  of  a  parasitic  animalcule — the  triu 
Jtyduiid,  or  acephulocyst. 

This  curious  creature  breeds  from  the  eggs  of  a  minute 
species  of  tape-worm,  which  are  introduced  into  our 
bodies  with  vegetable  food.  In  Ireland,  according  to 
von  Siebold,  every  sixth  or  seventh  i)erson  is  the  sub- 
ject of  a  hydatid  growih.  Its  frequency  in  that  cuun- 
try  is  ascribed  to  the  filthy  habits  of  the  inhabitants 
and  the  numl>er  of  dogs  they  keep.  Bogs  are  very 
subject  to  this  species  of  tape-worm,  which  is  much 
smaller  than  tliat  which  infests  the  human  body.  It  is 
called  txtnia  ecJiinococci,  or  tania  nana;  the  tape- worm 
funnd  in  man  is  the  icenia  solium.  Myriads  of  the  ovt^ 
of  the  ta?nia  ecliinococcL,  in  Iceland,  are  passed  in  the 
excrement  of  the  dogs,  and  this,  when  dried  and  dis- 
tributed as  dust  upon  the  growing  leaves  of  vegeta- 
bles used  as  salads,  constitutes  a  ready  vehicle  by 
means  of  wliich  the  ova  of  the  parasite  are  introduced 
into  the  human  body.  Here  they  establish  themselves 
(in  the  way  that  Steenstnip  has  demonstrated  as  "alter- 
nate generation")  in  another  fonn — namely,  that  of 
hydatids  and  echinococci. 

An  ovum  of  the  tania,  echinococci,  oncefairlylndyed 
in  the  Jiuman  body,  where,  for  some  unexplained  rea- 
son, the  liver  is  the  seat  qf  lodgment  in  nineteen  cases 
mit  qf  twenty,  dtpelops  shortly  into  a  little  bladder,  or 
coccus.  This  small  bladder  jjossesses  a  capacity  for 
almost  indefinite  growth ;  von  Siebold  saw  one  which 
measured  a  foot  in  diameter.  It  has  also  the  ])Ower  of 
producing  from  its  internal  surface,  by  the  process  of 
germination  or  budding,  other  little  bladders,  or  cysts, 
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of  a  somewhat  different  structure  as  to  their  walls, 
called  germinal  cysts.  Each  germinal  cyst,  again,  has 
the  power  of  developing  from  its  internal  surface  very 
minute  buds,  which  gi'ow  into  microscopic  animalcules, 
called  ecMnococcL  Each  ec7iinococ(nis,  as  it  matures, 
drops  off  from  its  internal  surface-wall  into  the  clear, 
pellucid  fluid  by  which  the  germinal  cyst  is  distended, 
and  each  cyst  is  computed  to  contain  usually  about 
fifteen  or  twenty  of  these  echinococci. 

As  this  process  of  proliferation  goes  on,  the  original 
little  bladder,  which  has  now  grown  into  "a  mother 
cyst"  and  attained  a  lai'ge  size — perhaps  that  of  a 
child's  head,  or  even  larger — has  developed  around  it 
externally,  out  of  the  connective  substance  of  the  organ 
in  which  it  has  established  itself,  a  distinct  fibrous  cyst 
of  the  adrentUiou-s  class. 

Thus  we  have  in  a  so-called  hydatid  tumor,  as  devel- 
oped in  the  human  body,  cysts  of  no  less  than  three 
distinct  species :  first,  adventitious,  which  is  external 
and  contains  all  the  rest;  second,  a  " mother  hydatid 
cj/.ff,"  which  is  everywhere  in  contact  with  its  external 
adventitious  investment ;  and,  i7iird,  an  indefinite 
numher  of  smaller  *^ germinal  Tiydatid  cysts^  which 
have  been  produced  from  the  internal  surface  of  the 
mother  cyst.  These  latter  germinal  cysts  are  detached 
and  float  freely  in  the  characteristically  clear  and  pel- 
lucid liquid  by  which  the  mother  cyst  is  distended,  just 
as  the  animalcules — the  echinococci — float  freely  in  the 
similar  clear  and  pellucid  fluid  which  they  themselves 
contain. 

Here,  then,  yon  have  all  the  component  parts  of  a 
hydatid  tumor  as  encountered  in  the  human  body. 

The  substance  composing  the  walls  of  the  "germinal 
cysts"  resembles  boiled  white  of  egg  in  appearance  and 
consistence;  it  is  arranged  in  layers,  or  "stratified"'; 
but  these  cysts  often  rupture,  and  their  contents  mingle 
with  those  of  the  mother  cyst.  Hence  the  minute  trocar 
of  an  aspirator  -will  draw  out  of  a  hydatid  tumor  a  clear 
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flxiid  like  spring  water,  which  leaves  crystals  of  chloride 
of  sodium  on  evai)orating,  but  contains  no  albumen  ;  it 
will  not  thertfore  coagulate  by  heat  or  nitric  acid. 
Under  the  microscope  it  will  show  eohinococci ;  if  not  the 
entire  animalcule — which  dissolves  readily  when  dead — 
at  least  its  hooMetf!,  which  are  more  durable,  and  pre- 
sent a  characteristic  and  unmistiikable  appearance. 

A  hydatid  tumor  <,  although  most  frequently  found 
in  the  lirer,  may  develoji  anywhere  in  the  connective 
tissue  of  the  body,  eten  in  the  bones. 

The  tumor  presents  itself  in  the  shape  of  a  tense 
globular,  psiinless,  fluctuating  cyst,  which,  in  its  favor- 
ite locality,  tends  to  project  beneath  the  false  ribs.  Its 
symptoms  otherwise  are  simply  those  produced  by  the 
pressure  of  its  bulk.  Develojied  in  the  liver,  it  has 
caused  jaundice,  dyspncoa,  and  dropsy. 

In  a  case  I  saw  some  years  ago,  in  a  middle-aged 
man  from  Peekskill,  none  of  these  symptoms  were 
present,  but  great  distress  was  complained  of  in  the 
epigastrium,  with  paroxysms  of  tensive  pain.  Some 
months  later  I  received  from  his  physician  a  half -gallon 
jar  full  of  hydatids  the  size  and  appearance  of  turtles' 
eggs  (germinal  cysts),  which  he  had  passed  at  stool 
aft«r  a  severe  attack  of  abdominal  pain,  M-ith  coincident 
subsidence  of  the  tumor.  The  mother  cyst  had  ulcer- 
ated by  its  pressure  into  the  intestimd  canal.  The  man 
never  recovered  his  health,  and  died  somewhat  later, 
"  exhausted  by  diarrhoea."  This  case  illustrates  one  of 
the  tei-miiuitions  of  a  hydatid  tumor,  and  several  such 
have  l)een  recorded. 

Such  tumors  are  liable  to  burst  into  the  cavity  of  the 
peritona}um  and  canse  death  more  promptly ;  although 
there  is  a  French  case  in  which  an  hydatid  tumor,  pre- 
viously diagnosticated  as  such,  gave  way  spontaneously, 
causing  a  very  low  grade  of  peritonitis,  from  which  the 
patient,  a  man  of  thirty,  recovered.* 

There  is  a  peculiar  sensation  felt  on  palpation  of 

•M.  PoUin,  llt'fital  N4cltr,  tide  "  Lanctt,'' Jannarj  25, 1979. 
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a  hydatid  tumor — a  sort  of  vibratory  thrill, /rem itus^ 
or  creaking,  whicJi  is  pathognomonic.  Broca  asserts 
that  it  may  be  felt  in  a  solitary  hydatid  vesicle  placed 
separately  upon  a  table.  It  is  not  always  present.  The 
insertion  of  a  fine  trocar  into  a  hydatid  tumor,  as  already 
indicated,  will  generally  establish  the  diagnosis. 

Cases  of  hydatid  tumor  have  been  in  many  in- 
stances cured  by  the  general  method  of  tapping  the 
mother  cyst,  secuiing  the  escape  externally  of  its  con- 
tents, and  the  subsequent  obliteration  of  the  parent 
cyst.  Where  the  liver  is  the  seat  of  the  disease,  adhe- 
sion of  the  parietal  layer  of  the  peritonaeum  to  the 
surface  of  the  tumor  has  l>een  heretofore  regarded  as  a 
condition  of  safety.  This  may  be  assumed  to  exist 
when  the  tumor  projects  Iwyond  the  short  ribs  ;  or  if, 
when  the  patient  is  turned  upon  his  left  side,  it  still 
maintains  the  same  relati<m  to  the  abdominal  wall. 

When  this  point  has  lieen  determined,  a  large  trocar 
may  be  introduced  with  safetj-,  and  a  catheter  slipped 
through  its  cannula  and  retained — for  the  double  pur- 
pose of  giving  prompt  issue  to  decomposing  material, 
and  affording  opportunity  of  injecting  and  washing  out 
the  cavity. 

It  would  seem  that  the  simple  withdrawal  or  chemi- 
cal alteration  of  the  peculiar  fluid  of  the  hydatid  cyst 
is  followed  by  the  death  of  its  living  contents.  It  fills 
up  after  puncture,  but  with  a  coagulable  fluid  more  like 
ordinary  serum.  TJiemainj)oint,  if  a  persistent  open- 
mg  is  maintained^  is  to  prevent  the  retention  of  putrid 
material  in  the  sac.  Po.ssibly  the  opening  may  be 
safely  enlarged  and  a  free  discharge  solicited.  While 
the  germinal  cysts  or  their  debris  are  being  exjielled, 
the  outer  sac  will  shrink,  and  finally  its  obliteration 
may  be  attained,  either  by  injections  of  iodine  or  by 
way  of  suppuration  and  granulation. 

In  a  case  snccessftilly  treated  by  Dr.  John  Har- 
ley,*   in   which  nineteen  and  a  half    pints  of  fluid 

*  "Med.  CLir.  Trans.,"  vol.  xlix. 
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were  drawn  off  by  a  trocar  at  the  first  puncture,  a 
catheter  was  introduced  tlirough  the  wound,  and  it 
was  not  finally  withdrawn  from  the  almost  obliterated 
Bac  until  near  the  close  of  the  fifth  month.  Dr,  Ilar- 
ley  gives  synoptical  tables,  including  a  hundred  cases 
of  hydatid  tumors  of  the  liver,  in  which  a  cure  had 
been  attempted  by  different  operative  means.  Of 
thirty  of  these  cases  in  which  the  tumor  was  punc- 
tured once  or  of  tener,  and  an  external  oi)ening  kept  up, 
tTiere  were  twenty-three  cures.  lie  recognizes  putrid 
absorption  as  a  principal  source  of  danger  after  tap- 
ping the  sac.  It  was  formerly  recommended  to  make 
an  eschar  over  the  prominence  of  the  tumor  by  means 
of  caustic  potash,  to  insure  peritoneal  adhesion,  and 
[then  to  cut  into  the  tumor  through  the  eschar  and  dis- 
'charge  its  contents.  Of  the  cases  treated  in  this  way 
more  than  half  died. 

Simple  electrolysis,  proposed  by  Althaus,  of  Lon- 
don, has  been  trie<l  in  eight  cases  with  succesj*.*  The 
current  seems  to  have  acted  ujwn  the  fluid  in  the  cyst 
in  such  a  manner  as  to  destroy  the  life  of  the  i)arasite, 
and  the  tumor  in  each  case  slowly  and  gradually  dis- 
appeared. T^is  would  seem  at  present  to  be  the 
most  promising  plan  qf  treatment  for  a  hydatid  tu- 
[inoT, 

}  Hydatids  of  the  liver  are  probably  more  common 
than  is  generally  supposed.  They  are  not  infrequently 
the  cause  of  jaundice  and  other  symptoms  a.'jcribed  to 
the  impaction  of  gall-stones.  This  at  least  is  the  im- 
pression I  have  received,  mainly  from  the  researches  of 
the  late  Dr.  Murchison,  of  London.  The  parasite  seems 
to  establish  itself  in  the  gall- passages  by  preference. 
k  In  addition  to  the  sjinptoms  alre^idy  mentioned  by 
which  its  presence  may  be  recognized,  it  is  well  to  keep 
an  eye  to  the  urinary  and  fecal  discharges.  Dataine 
has  recently  reported  cases  in  which  he  was  able  to 
make  diagnoses  where  no  tumor  was  perceptible^  by  de- 

•  "Med.  Chir.  Trims.."  vol.  Uv. 
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tecting  echinococci  and  fragmerds  of  cysts  in  ifte 
crela. 

A  liver  was  once  exhibited  at  the  Pathological  So-"^ 
ciety  of  this  city  which  contained  a  hydatid  cyst  as 
large  as  a  small  orange.  It  was  discovered  in  the  ex- 
amination of  a  fatal  surgical  case  at  the  New  York 
Hospital,  and  its  presence  had  not  been  suspected.  The 
sac  had  a  semi-transparent,  pearly  tint  upon  its  inner 
surface,  and  consisting,  as  it  did,  of  the  mother  hydatid 
and  the  exterior  adventitious  cyst,  it  was  about  a  line 
in  thicliuess. 

It  is  important  for  you  to  know  that  there  are  very 
loose  ideas  prevalent  concerning  hydatids.  In  looking 
over  American  journals  for  cases,  almost  all  reported 
under  this  title  I  found  to  be  serous  cysts  of  the  chorioiit 
generally  spoken  of  as  "  placental  "or  "  uterine  hyda- 
tids" ;  and  synovial  bursfe,  with  fringed  processes  con- 
taining little  serous  cysts ;  with  here  and  there  a  case 
of  "hydrocele  of  the  neck."  Now  I  know  of  no  re- 
ix>rted  case  of  true  hydatid  in  the  uterus,  nor  in  either 
of  the  other  localities  mentioned.  Sir  Astley  Cooi>-j 
er,  in  his  great  work  on  "Diseases  of  the  Breast,"  d©-' 
scribes  solitary  serous  cysts  under  the  name  of  hyda- 
tids (Paget) ;  and  it  is  only  since  the  labors  of  von 
Siebold,  Kiichenmeister,  and  Davaine  have  made  us 
familiar  with  the  nature  and  habits  of  these  parasites 
that  accurate  distinction  in  language  has  become  pos- 
sible. 

An  outgrowtJi,  apparently  of  bone^  may  he  canned 
by  the  development  and  growth  of  a  cyst  within  the 
osseous  substance,  or  in  one  of  its  n/zfural  cacities,  as 
in  the  cranium,  or  antrum  of  Highmore.  The  bonjH 
tissne  may  be  absorbed  within,  under  the  pressure  of 
an  enlarging  cyst,  and  it  may  increase  in  thickness,  at 
the  same  time,  externally.  Such  cysts  are  met  with 
most  frequently  in  the  jaw-bones,  and  they  are  usually 
designated  as  hone-cysts.  The  antrum  of  the  superior 
maxilla  is  a  favorite  locality  for  them ;  but,  obviously, 
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ich  a  growth  is  rarely  detected  until  after  it  has  begun 

cause  an  external  prominence. 

In  making  a  section  once  of  an  antrum  for  anatomi- 
cal purposes,  I  discovered  that  this  cavity  contained  a 
globular  cyst,  the  size  of  a  small  cherry,  attached  to  its 
lining  membrane.  It  had  a  dense  fibrous  wall  and 
glairy  contents,  and  probably  took  its  origin  in  an  ob- 
structed mucous  follicle. 

As  a  cyst  of  the  antrum  grows,  it  distends  the  cavi- 
ty, producing  absorption  of  its  bony  walls  and  causing 
great  deformity.  At  a  certain  stage  of  its  growth  the 
bony  envelope  of  a  cyst  may  become  so  much  thinned 
as  to  yield  to  pressure  of  the  fingers  with  a  sensation 
as  of  the  giving  way  of  dry  i^archment. 

Perhaps  the  greater  proj)ortion  of  cystic  tumors  of 
the  jaws,  especially  of  the  inferior  maxilla,  take  their 
origin  in  the  sacs  of  young  teeth,  forming  what  Paget 
has  described  as  "  dentigerous  cysts  " — in  which  there 
is  a  perversion  of  normal  development  in  a  tooth-sac 
resulting  in  an  indefinitely  growing  cystic  tumor.  I 
have  seen  a  number  of  these  tumors,  all  seated  in  the 
lateral  aspect  of  the  body  of  the  lower  jaw,  and  pre- 
senting a  characteiTstic  fusiform  shape ;  mo.st  of  them 
liad  been  regarded  as  growths  of  a  suspicious  nature, 
and  treated  by  removal  of  half  of  the  jaw-bone  by  dis- 
articulation. I  saw  and  examined  quite  a  number  of 
these  dentigerous  cysts  of  the  jaw  in  the  anatomical 

Jllection  of  the  late  Valentine  Mott,  which  was  de- 
)ye(l  by  fire  in  180.5.  It  was  my  privilege,  many 
years  ago,  to  examine  very  closely  all  the  specimens  in 
this  collection,  with  the  object  of  prepanng  a  revised 
catalogue.  This  surgeon  had  been  among  the  first  to 
disarticulate  the  lower  jaw,  and  several  of  his  perma- 
nently successful  cases,  sup]Hised  at  the  time  of  re- 
moval to  be  "  osteo-sarcoma  " — and  so  labeled — were 
found  to  be  simple  dentigerous  cysts.  The  real  nature 
of  these  cysts  wtus  first  ])ointed  out  by  Forget,  in  1847. 
We  know  now  that  these  tumors  of  the  jaw  are 
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entirely  benign,  mid,  if  recognized  early,  are  curable, 
like  other  cysts  in  bone,  by  cutting  away  freely  a  large 
portion  of  tlie  ]>ony  wall,  removing  as  mucli  as  jxissible 
of  the  cyst  with  its  contents,  and  soliciting  gramiliifion 
from  the  bony  surface — a  mode  of  proceeding  that  will 
rarely  fail  to  effect  a  cure.  Nelaton  employed  a  cur\-ed 
rasp  upon  the  surface  of  a  cavity  in  the  upper  jaw  that 
he  could  not  otherwise  reach,  and  with  excellent  result. 
The  cutting  burr  worked  by  machinery,  as  now  em- 
ployed in  dentistry,  might  be  of  value  for  a  similar 
purpose.  It  is  imi>ortant  that  the  opening  of  the  newly 
made  cavity  should  be  dependent ;  or,  if  not,  that  it 
should  be  frequently  and  thoroughly  syringed  out. 

I  have  lately  seen,  with  my  colleague,  Professor 
Sayre,  a  lady  from  the  South  with  a  large  globular 
and  distinctly  fluctuating  tumor  developed  over  the 
left  canine  fossa  and  bulging  into  the  mouth  beneath 
the  upper  lip.  The  mucous  membrane  over  the  pro- 
jecting tumor  wa.s  livid  and  congested,  and  the  growth 
had  been  regarded  as  malignant.  Externally,  its  phy- 
siognomy was  suggestive  of  a  distended  antrum.  Ex- 
ploration tlirough  the  socket  of  a  decayed  first  molar 
proved,  however,  that  this  cavity  was  in  a  normal  con- 
dition. As  the  teeth  were  all  present,  or  "accounted 
for,"  there  was  no  ground  of  suspicion  that  it  could 
be  a  dentigorous  cyst.  The  aspirator,  introduced 
above  the  canine  tooth,  withdrew  several  drachms  of 
a  glairy,  struct m-eless  fluid— thus  confirming  the  diag- 
nosis of  simple  cyst — which  in  this  locality  is  rare. 
A  large  and  free  depending  opening,  maintained  by 
Systematic  syringing,  was  followed  by  contraction,  and 
prospect  of  satisfactory  cure. 

We  have  next  to  examine  a  class  of  cysts  of  a  very 
curious  character,  known  as  dsrmmxl  cysts.  Their  con- 
tents are  made  up  of  sebaceous  material  of  the  appear- 
ance and  consistence  of  butter,  or  of  a  greasy  gruel. 
With  this  material  are  mingled  hairs,  mostly  short  and 
cohjrless,  but  sometimes  long^  and  (jrouiingfromfuHi' 
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cles  in  the  inner  surface  of  the  cyst-wall.  In  addition 
to  the  hairs,  but  more  rarely  encountered,  there  are 
found  imperfectly  developed  teeth  and  irregular  masses 
of  bone. 

These  cysts  are  always  congenital ;  they  are  often 
at  first  hardly  noticeable,  and  quiescent,  taking  on  a 
tendency  to  grow  later,  not  infrequently  at  the  period 
of  puberty.  One  of  their  favorite  seats  is  in  the  testes 
and  the  ovaries ;  but  they  occur  elsewhere. 

Velpeaxi  got  great  credit  for  a  brilliant  diagnosis  in 
a  case  of  this  kind  in  a  man  of  thirty,  who  entered  La 
Charite  Hospital,  in  Paris,  when  I  was  a  dresser  there, 
in  1839.  This  man  had  a  tumor  of  the  testicle  which 
had  existed  since  his  birth,  but  had  begun  shortly 
before  to  enlarge  in  consequence  of  an  injury,  and  was 
now  suppurating.  From  the  orifice  of  a  sinus  <m  the 
surface  of  the  scrotniii,  ^'elpeau  discovered  a  hair  pro- 
truding, which  he  drew  i»ut  with  the  forceps.  It  was 
several  inches  in  length,  and  differed  in  color  from  the 
hair  growing  on  other  parts  vt  the  patient's  body.  On 
this  circumstance  and  the  congenital  history  of  the  tu- 
mor, Velpeuu  based  his  diagnosis,  and,  after  removal,  it 
was  found  to  c<»ntuin  notonlj'  hair,  but  teeth  and  bone. 
These  strange  tumors  were  formerly  suppased  to  be  the 
encysted  remains  of  an  undeveloped  twin  fo'tus  in- 
cluded in  the  organism  of  the  developed  t^nn,  and  they 
were  described  as  a  congenital  deformity  resulting  fi'om 
BO-cnlled  ''fetal  inclusion." 

The  anatomical  similarity  between  the  structure  of 
the  walls  of  these  cysts  and  that  of  the  skin,  which 
justifies  the  name  of  dermoid  now  given  to  them,  was 
first  pointed  out  by  Kohlniuseli.*  Their  contents,  you 
will  observe,  are  the  usual  productions  of  a  cutaneous 
surface  furnished  Avith  hair-bulbs  and  selmceous  folli- 
cles. The  teeth  and  bone  belong,  like  the  true  skin, 
to  the  connective-tissue  gn)up.  This  brings  ns  to  the 
explanation  of  the  CAUse  of  dennoid  '  and 

♦  Manor's  "  Archiv,"  1848,  p.  I 
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knowledge   is   derived   from    the  science   of   embry- 
ology. 

The  embiyo  is  developed  from  three  formative  lay- 
ers, each  producing  a  certain  series  of  organs.  These' 
are  called  blastodermic  membranes.  The  most  exter- 
nal of  these,  known  as  the  epiblast,  which  comprises 
the  tegumentary  layer,  develops  from  each  latei-al  region 
of  the  embiyo,  and  ultimately  unites  in  the  median 
line.  An  arrest  of  development  results  in  failure  of 
union,  and  exjilains  the  occurrence  of  certain  not  un- 
common deformities  which  suigery  is  called  upon  to 
remedy,  such  as  hare-lip^  spina  bifida,  exstropliy  of  the 
bladder,  epispadias,  and  hypospadias.  Now,  irregu- 
lar, abnormal,  or  redundant  development  gives  rise  to 
occasional  turning  in  of  the  advancing  margin  of  the 
tegumentary  blastodermic  layer,  so  that  germinating^ 
surfaces  are  included  when  the  lateral  halves  of  the 
embryo  grow  together.  These  fragmentary  patches  of 
formative  membrane  become  the  sources  of  abnormal 
development  beneath  the  surface,  and  in  this  manner 
misplaced  or  included  portions  of  the  tegumentary 
layer  of  the  embryo  at  a  later  period  form  dennoid 
cysts. 

The  possible  abnormal  inclusion  of  blastodermic 
germs  elsewhere,  and  under  other  circumstances,  dur- 
ing fetal  development,  has  been  assumed  by  Cohnheim 
as  the  source  of  origin,  also,  of  solid  tumors. 

As  early  as  1857  the  distinctive  chai-acteristics  of 
dennoid  cysts  were  pointed  out  and  admirably  illus- 
trated by  Lebert,  in  his  great  work  on  pathological 
anatomy ;  but  our  knowledge  of  their  blastodermic 
origin  is  more  recent. 

With  this  knowledge  of  the  nature  and  sources  cf 
dermoid  cysts  you  will  recognize  that  cysts  of  the 
scalp,  ecen  although  apparently  steatomatous,  when 
occurring  in  early  life,  and,  possibly  congenital, 
shovld  he  approached  with  great  caution. 

Dermoid  cysts  occur,  in  fact,  most  frequently  on 
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the  head,  especially  in  the  neighborhood  of  the  supra- 
orbital ridges;  they  are  also  developed  beneath  the 
chin,  in  the  median  line,  extending  deeply  between  the 
muscles  of  the  tongue ;  and  also  in  the  pelvis,  as  well 

[  ns  in  the  scrotum  and  in  the  ovaries.  When  situated 
about  the  head,  the  bone  beneath  (he  cyal  is  often  want- 
ing^ and  the  cyst  may  even  communicate  with  the  dura 
mater  within.  Henrtanx  reports  a  caM  of-  dermoid 
cyst,  the  size  of  a  large  orange,  situated  over  the  ante- 
rior fontanelle,  in  a  man  of  thirty,  in  which  he  found 
the  bone  wanting  in  a  spot  two  thirds  of  an  inch  in 
diameter.  The  tumor,  he  says,  was  carefully  dissected 
from  the  dura  mater  and  a  flap  of  scalp  applied  to  its 
surface,  with  a  successful  result.* 

The  l^est  treatment  for  cysts  of  this  variety,  as  a 
rule,  is  removal  by  dissection  where  practicable ;  but 
it  must  be  undertaken  with  circumspection.  Treatment 
by  caustics,  iodine,  and  irritating  injections  may  pos- 
sibly succeed,  but  my  experience  has  not  been  satiis- 
factory.  An  unsuccessful  attempt  at  removal  might 
be  followed  by  renewed  growth.  This  was  the  result 
in  an  interesting  case  observed  by  that  excellent  sur- 
geon, the  late  Mason  Warren,  of  Boston,  in  a  girl  of 
fourteen,  whose  history  he  traced  for  many  years  after- 
ward, declining  on  several  occasions  to  sanction  any 
further  interference. 

In  a  young  man  of  nineteen,  a  fluctuating  tumor  as 
large  as  an  egg,  situated  immediately  below  and  in 
contact  with  the  sjTuphysis  of  the  cldn,  gave  issue, 
when  tapped,  to  a  grea.sy,  grnmous  substance  of  a 
gruely  consistence,  and  I  was  unable  to  eflFect  the  en- 
tire obliteration  of  the  cyst  subsequently  by  iotline  and 
other  irritating  injections.  When  this  patient  last 
visited  my  clinic  he  had  still  a  small  fistulous  orifice, 
yielding  a  somewliat  offensive  discharge. 

I  In  another  similar  case,  also  apparently  congenital, 
in  a  gentleman  of  thirty-two,  which  was  growing  and 

•  "  Xouv,  Diet.,"  t.  xii,  p.  755. 
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becoming  unsightly  from  its  bulk,  I  had  determined  to 
attempt  the  removal  of  the  cyst,  which  extended  deeplj 
between  the  muscles  at  the  base  of  the  tongue,  when' 
t>ne  day  it  discharged  itiself  spontaneously  through  a 
minute  ulceration  in  the  floor  of  the  mouth,  opposite  to 
the  last  molar  tooth,  and  relieved  itself  so  entirely  that>j 
the  patient  was  satisfied  without  further  interference. ^^ 
This,  I  learn,  has  since  occurred,  at  intervals,  several 
times,  the  tumor  having  shrunk  greatly.     The  contents 
of  this  cyst  were  liquid  and  greasy. 

I  was  once  consulted  by  a  physician  for  a  painless 
tumor  of  the  testes  of  bis  son,  five  years  old,  which  had 
first  attracted  attention  three  j'eara  l)efore.  At  this 
time  he  had  consulted  the  late  Valentine  Mott,  who 
expressed  a  fear  that  it  might  be  the  commencement  of 
malignant  disease.  During  the  three  years  which  had 
elapsed,  the  tumor  had  increased  somewhat  in  bulk, 
keeping  pace,  seemingly,  with  the  growth  of  the  chilt 
There  was  nothing  sufficiently  positive  in  its  irregnla 
and  slightly  nodular  configuration  and  varying  consist- 
ence at  different  points  to  warrant  a  positive  diagnt 
It  certainly  had  not  pursued  tlie  invariably  rap* 
course  of  a  malignant  growth  of  the  testes  at  this  period 
of  life.  On  the  whole,  I  decided  to  remove  it  in  the 
winter  of  1800-'67.  When  the  tumor  was  laid  open,  we 
found  in  a  cyst,  together  with  other  materials,  several 
teeth  ami  an  irregular  piec«  of  bone  representing  an 
alveolar  process.  The  boy  made  a  good  recovery,  and 
has  remained  well. 

Analogous  entirely  to  dermoid  ci/sts  are  similar  cys- 
tic tumors  with  walls  lined  by  mucous  membrane 
instead  of  skin,  and  to  these  the  title  of  mucous  cysts 
has  lieen  applied.  These  tumors,  which  are  also  con.^ 
genital,  are  still  more  rare  than  dermoid  cysts.  Theli^ 
contents  are  various,  and  their  walls  have  been  found 
in  several  instances  covered  with  epithelium  pronded 
with  vibratile  cilia.* 

•"NouY.  Diet.,"  L  xix,  p.  736. 
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Certain  cysts  developed  in  front  of  the  larynx  and 
trachea,  in  the  median  line,  belong  to  this  class;  and 
there  is  a  case  recoz*ded  in  which  a  raucous  cyst,  situ- 
ated in  the  front  of  the  leg,  over  the  tibia,  had  been 
removed  and  subjected  to  examination.* 

For  these  cysts  careful  extiipation  by  the  knife, 
when  feasible,  seems  to  be  the  only  certain  treatment. 
K  not  entirely  obliterated,  a  sinus  will  remain.  Neither 
seton  nor  iodine  injection  can  be  certainly  trusted  to 
cui-e  them.  Nevertheless,  my  friend,  Professor  Sands. 
tells  me  of  a  case  cured  by  iodine  injection- 
Most  standard  authore  are  unsatisfactory  in  their 
description  of  these  cysts,  but  are  unanimous  in  regard- 
ing them  as  refi-actory  under  any  treatment  save  entire 
extirpation. 

In  a  female  child  of  thirteen,  from  the  West,  who 
had  a  fistula  in  the  median  line  of  the  neck  just  above 
the  notch  of  the  thyroid  cartilage  following  a  congeni- 
tal tumor  which  had  been  opened,  I  found  that  the  fis- 
tula led  into  a  distinct  cavity  of  some  size.  The  walls 
of  this  cavity  I  destroyed  as  thoroughly  as  possible  by 
removal ;  and  subsequently,  by  thorough  apfjUcations 
of  caustic,  I  succeeded  in  healing  the  fistula.  Twelve 
years  afterward  I  had  a  visit  from  the  patient,  now  a 
married  lady,  complaining  that  the  fistula  had  recently 
reopened  ;  but  the  orifice  was  very  minute,  and  it  soon 
closed  again  under  the  influence  of  improving  health. 

The  late  Dr.  John  Watson  reports  several  cases  in 
which  tistulffi  in  this  locality  were  cured  by  caustic 
injections.  He  employed  a  solution  of  con*osive  sub- 
limate with  muriate  of  ammonia. 

In  summing  up  the  means  at  our  command  for  cur- 
ing cysts  in  their  various  fonns,  I  may  remark  that  a 
cyst  will  sometimes,  but  very  rarely,  disappear  spon- 
taneously ;  that  it  is  but  little  less  rare  for  a  cyst  to 
get  well  by  absorption  of  its  contents  under  the  use 
of  pressure,  either  alone  or  in  conjunction  with  the 

•  Uourtiiat,  ut  tupra. 
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external  application  of  iodine  or  blisters ;  and  that  the 
previous  use  of  these  remedies  tends  to  render  sul 
quent  removal  a  less  simple  proceeding. 

The  cysts  "vvhich  suppurate  readily  and  get  well 
most  promptly  by  granulation  and  contraction  belong  to 
the  adventitious  class,  and  have  no  lining  of  ejiitbeliunu, 

Among  the  more  efficient  remedies  for  true  cyst 
ai-e:    1.  CriisJung — as  of  ganglia  and  of  some  blc 
cysts,  the  diffused  contents  subsequently  nndergoi 
absorption.     2.    li\jtction   of  iodine — ajjpUcable    tc 
thin- walled  serous  cysts  which  can  collapse  and  adhere 
within,  as  in  hydrocele,  which,  clinically,  may  be  re.J 
gai-ded  as  a  cyst  of  this  class ;  electrolysis,  to  extinguidti 
parasitic  life,  as  in  true  hydatid  tumors.    3,  Incution^  or 
partial  excision — with  or  without  the  use  of  caustic 
or  cautery — to  destroy  a  secreting  surface  of  epithelium ; 
and  dressing-in  with  lint,  to  promote  suppuration  and 
granulation.    This  method  is  applicable  to  cysts  will 
thicker  walls,  as  to  certain  hydi-oceles  not  amenable  to' 
injection,  cysts  of  bone,  bursie,  cysts  of  the  vulva,  of 
the  lips,  and  to  cannula.    4.  Entire  removal,  either  by 
avulsion  or  by  careful  dissection  \\ithout  ojiening  them ; , 
applicable  to  cysts  with  dense  walls,  such  as  sebaceous^ 
and  glandular  cysts,  dermoid  cysts,  etc.;  or,  finally, 
removal  in  bulk,  as  of  a  testicle,  mamma,  or  a  polycys- 
tic ovarian  tumor. 

Solid  tumors,  which  we  shall  next  consider, 
more  amenable  than  cysts  to  classification  in  accordance^ 
with  their  anatomical  elements ;  and  the  names  by 
which  they  are  now  most  generally  known,  derived,  tar 
the  most  part,  from  their  textural  structui-e.  Indicate  in 
a  great  degree  their  pathological  character,  and  are  at 
the  present  time  very  generally  adopted  for  clinical  use. 

A  recent  classification,  which  embraces  the  latesfc. 
German  ailvances  in  pathology,  is  that  of  Lucke,  Pnvl 
fessor  of  Surgery  at  Berne,  the  co-editor  with  Billroth 
of  the  "German  Surgery"  now  in  course  of  pnblica*; 
tion.     Its  author  is  a  supporter  of  the  blustodermU 
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theory,  as  it  is  called,  which  attaches  so  much  impor- 
tance to  the  impulse  derived  from  the  forces  which  pre- 
side over  embryonic  development  in  determining  the 
nature  and  causes  of  the  growth  of  tumors,  as  well  as 
the  particular  tissues  in  which  they  take  their  origin. 
This  theory,  which  seems  rational  and  phmsihle,  is 
manifestly  gaining  favor.  I  reproduce  Liicke's  classifi- 
cation as  a  guide,  without  jiermanently  adopting  it, 
because  it  is  simple  and  convenient  as  well  as  novel. 
He  divides  solid  tumors  into  {\)  "'■netc  grouoths  in  the 
type  of  connective  tisstie,''^  including  under  this  head 
fibroma^  lipoma.,  chondroma,  and  osteoma;  and  in  *'  the 
type  0/ embryonic  connective  tissue'^  he  includes  myx- 
oma and  sarcoma;  (2)  **netD  groicths  in  the  type  qf 
epithelial  tissue,^*  among  which  he  ranges  carcinoma^ 
epithelioma,  nnd  mclanomn;  (3)  ^'new  groictJts  inthe 
type  qf  more  highly  developed  tissv^s^"  including  pap- 
illoma, angioma,  neuroma,  and  adenoma. 

The  most  novel  feature  in  this  d.'issification  is,  that 
carcinoma  is  assumed  to  be  of  epithelial  origin  as  weU 
as  epithelioma.  The  German  school  of  Thiersch  and 
Waldeyer,  to  which  Lucke  gives  his  adhesion,  has 
abandoned  the  doctrine  of  Virchow,  that  cancer  takes 
its  origin  in  connective-tissue  cells.  Of  this,  however, 
we  shall  have  occasion  to  speak  hereafter. 

The  tena  Jibroma  is  applied  to  growths  in  which  the 
white  fibrous  element  of  connective  tissue  is  the  princi- 
pal constituent.  These  growths  present  themselves  in 
two  distinct  forms :  so/t  and  hard  fibromata. 

The  softer  variety  of  fibrous  tumor  occurs,  almost 
always,  as  an  outgrowth  from  the  tnie  skin  ;  more  rarely 
from  the  raucous  membrane  near  the  outlet  of  a  great 
canal,  as  in  the  nostrils,  in  the  form  of  polyjnis.  It  is 
sometimes  congenital.  Although  generally  single,  soft 
fibrf»n>ata  may  be  multiple. 

As  to  its  mode  of  appearance  and  growth,  a  little 
soft  no<lule  forms  in  the  substance  of  the  true  skin, 
and,  apparently,  in  the  eflFort  to  extrude  itself — which 
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seems  to  he  a  characteristic  feature  under  all  circvm' 
stances  of  the  fibroma — pushes  the  more  external  jxir- 
tion  of  the  skin  before  it,  so  as  to  present  itself  as  a  sur- 
face tumor,  which  tends  graduaUy  to  become  pedun- 
culated, and  finally  even  pendulous.  In  tlus  form  it 
is  covered  with  a  vei-y  delicate  layer  of  skin,  or  ma- 
cous  membrane,  invested  with  cuticle  or  epithelium. 

More  rarely,  the  tumor  at  first  grows  inwardly,  so 
as  to  develop  in  the  connective  tissue  beneath  the  skin, 
and  subsequently  pushes  the  whole  thickne.ss  of  the 
latter  outward,  so  as  to  make  an  investment  of  it; 
after  this  it  may  increase  in  size  indefinitely,  and  alflO 
become  pendulous. 

Hie  softer fi^jromata^  when  laid  opcn-y  resemble 
nectite  siibstance  within}  they  show  in  their  i7iteriofl 
structure  numerous  minute  areola,  or  mes?tes,  which* 
contain  an  alhuminous  fluid.  They  are  also  often 
oedematous,  from  obstruction  in  their  circulation,  a  re- 
sult of  their  characteristic  tendency  to  pedunoulation. 
They  constitute  the  large  class  of  tumors — called,  ]H)pu- 
larly,  ictf^s— that  grow  from  the  surface  of  the  bodjj 
and  some  of  them  have  attained  a  large  size  and 
weight.  The  softer  nasal  and  uterine  polypi  belong  to 
this  class.  So  also  do  certain  congenital  growths  ot 
the  skin  which  seem  to  locate  themselves  by  jireffrenc 
on  one  side  of  the  face,  but  which  are  also  met  with  in 
other  parts  of  the  body. 

Some  authorities  classify  elephantiasis^  as  it  occurs 
in  the  leg  and  scrotum,  as  a  diffuse  variety  of  the  soft 
fibroma.  In  a  case  of  elejihantiasis  involving  the  leg  of 
a  young  woman,  in  the  adjoining  hospital,  which  I  Imd 
an  opportunity  of  carefully  studying  after  death,  from 
an  intercurrent  malady,  I  found  nothing  to  account  for 
the  huge  enlargement  beyond  simple  hypertrojjhy  of 
the  skin  and  connective  tissue  of  the  limb. 

The  best  treatment  for  fil>rous  tumors  of  this  class 
is  removal  by  the  knife,  or  ligature — unless  the  extent 
to  which  the  skin  may  l>e  involved,  as  is  sometimes  the 
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case  in  the  congenital  variety,  should  render  an  opera- 
tion too  formidable.  Even  here  the  removal  of  a  tumor 
involving  a  large  extent  of  skin  may  be  undertaken  by 
iastalments,  or  flaps  of  adjacent  sound  skin  may  be 
used  to  diminish  the  gap,  or  skin-grafting  may  be  em- 
ployed. 

Where  soft,  fibrous  polypi  grow  from  mucous  sur- 
faces, avulsion,  or  twisting  off  by  forceps,  may  be  sub- 
stituted. 

The  harder  fibromata^  which  resemble  more  in  their 
consistence  the  denser  white  fibrous  tissue  of  tendon  or 
ligament,  may  take  their  origin  elsewhere  than  from  the 
skin  ;  they  arise  not  infrequently  from  the  periosteum. 

The  fibers  of  which  these  tumors  consist  generally 
show  a  nucleus  under  the  action  of  acetic  acid,  proving 
their  connective-tissue  origin,  and  they  tend  to  arrange 
themselves  concentrically  in  minute  groups,  each  group 
having  a  blood-vessel  in  its  center.  It  is  at  these  points 
that  the  cavities  containing  fluid,  so  often  seen  on  sec- 
tion of  hard  fibromata,  take  their  origin.  There  is  also 
a  tetidcncy  to  felting  of  the  fibers  of  icJiich  these  tumors 
are  composed,  just  as  we  see  in  the  normal  structure 
qf  the  true  skin;  and  this  obvious  imitation  of  the  der- 
mal  structure  explains  the  almost  constant  presence 
in  the  harder  fibrous  tumors  qf  smooth  or  unstriped 
muscular  fibers. 

The  hard  fibroma  occurs  most  frequently  on  the  sur- 
face of  the  body,  in  or  immediately  beneath  the  skin. 
While  rarely  attaining  a  very  lai-ge  size,  it  presents 
itself  occasionally  in  a  multiple  form.  I  have  seen  ns 
many  as  thirty  of  them,  varj'ing  in  size  from  a  cherry 
to  an  English  walnut,  scattered  promiscuously  over  the 
surface  of  the  body. 

A  favorite  locality  of  the  hard  fibroma  is  at  the  base 
of  the  skull,  whence  it  is  liable  to  encroach  upon  and 
penetrate  the  nasal  cavities  from  behind,  forming  a 
poly]x>id  growth  of  fibrous  consistence.  Still  more 
frequently  the  hard  fibroma  selects  the  walls  of  the 
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uterus  as  its  seat  of  development,  and  here  it  mani- 
fests the  same  tendency  to  extrude  or  enucleate  itit 
from  its  original  seat  that  I  hate  already  notictd^\ 
seeking,  apparently,  more  space  for  growth.  Thus  we* 
encounter  fibrous  tumors  of  the  uterus  literally  sprout- 
ing into  the  abdominal  cavity  and  also  Into  the  cavity 
of  the  utenis,  wlience,  in  some  instances,  the  tumor  is 
again  extruded  into  the  vagina. 

Fibrous  tumors,  especially  in  the  uterus,  and  in  itij 
answering  part  in  the  mide,  the  prostate,  are  blend f.d\ 
in  their  minute  structure  with  so  large  a  proportion 
of  smooth  muscular  fiber  in  many  cases  as  to   '     ""/ 
the  designation  of  ''^ fibro-mvscular "  or   "j 
growth*.    Virchow  has  given  the  name  "myoma"  to 
these  compound  tumors. 

I  once  saw,  in  consultation  in  the  country,  a  bed- 
ridden woman  who  had  been  long  supposed  to  be  labor- 
ing under  a  mortal  disease.  She  had  constant  pelvicj 
pains  and  gastric  distress,  and  profuse  leucoiThopal  dis- 
charge. I  found  the  vagina  occupied  by  an  enormous 
fibrous  tumor,  which  had  evidently  been  extruded  by  the 
uterus,  and  was  still  attached  by  a  pedicle  just  within 
its  neck.  The  size  and  shape  of  the  tumor  were  not  far 
from  those  of  a  bullock's  heart.  I  managed  subsequent- 
ly, by  the  aid  of  Gooch's  ligature-carrier,  with  some  diffi- 
culty, to  get  a  ligature  around  the  uterine  attachment 
of  the  tumor,  and,  when  this  had  cut  through,  I  ex- 
tracted the  detached  mass  from  the  vagina  by  means  of 
obstetrical  forceps.  When  laid  open,  this  mass  proved 
to  be  a  purely  benign,  hard,  fibrous  tumor,  with  a  cer- 
tain i)roportion  of  unstriped  muscular  fibers  in  its 
structure ;  and  the  section  showed  numerous  cavities 
scattered  throughout  its  substance,  varjnng  in  size  from 
a  pea  to  a  nutmeg,  and  containing  a  sticky,  albmninoos 
fluid. 

In  another  middle-aged  woman,  to -whom  T  was  called 
to  relieve  retention  of  urine,  I  found  a  very  similar  Imrd^ 
mass  actually  protruding  from  the  ostium   vagin(p^\ 
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which  was  so  thoroughly  distended  by  it  as  to  occlude 
the  urethra.  I  cut  away  on  the  spot  a  wedge-shaped 
portion  of  this  tumor  in  order  to  relieve  the  bladder, 
and  the  structure  of  the  excised  portion  was  identical 
with  that  just  described. 

Another  tibrous  tumor — developed  in  the  ovary  and 
constituting  a  large  movable  mass,  to  remove  which  I 
was  obliged  to  employ  the  large  abdominal  section — 
showed  the  same  internal  structure,  with  cavities  con- 
taining tluid,  and  projecting  from  its  surface  was  a 
translucent  cyst,  the  size  of  a  turkey-egg.  This  young 
woman,  who  was  twenty-live  years  of  age,  recovered 
entirely,  and  subsequently  married. 

In  another  case  of  a  woman,  who  died  in  my  wards 
in  the  adjoining  hospital,  a  hard,  globular,  tibroid  tumor 
six  inches  in  diameter  occupied  the  peritoneal  cavity. 
It  was  remarkable  for  an  extreme  degree  of  mobility. 
I  was  deterred  from  removing  it  by  the  prevalence  of 
erysipelas  and  puerperal  fever.  The  patient.,  without 
apparent  cause,  was  suddenly  attacked  one  day  with 
symptoms  of  acute  entero-peritonitis,  and  died.  The 
tumor,  which  resembled  in  structure  those  already  de- 
scribed, was  attached  by  a  very  long  pedicle,  consisting 
of  peritonaeum  and  blood-vessels,  to  one  of  the  broad 
ligaments  of  the  uterus,  and  this  pedicle  had  become 
so  tightly  twisted  upon  itself  as  to  interrupt  the  circu- 
lation in  the  fibroid  mass,  and  thus  the  fatal  indamma- 
tion  was  excited. 

There  is  a  rare  and  peculiar  variety  of  hard  fibroma 
that  occurs  in  the  negro,  of  which  I  saw  an  example 
many  years  ago  at  the  clinic  of  the  late  Valentine  Mott, 
who  subsequently  removed  it.  This  tumor,  which  was 
densely  fibrous,  was  seated  over  tlie  parotid  ;  it  was 
cylindrical  in  shape  and  about  three  inches  in  length, 
and  resembled  a  n>ll  of  sausage. 

The  elder  Warren,  of  Boston,  describes  and  pictures 
an  almost  precisely  similar  case  in  his  work  "  On  Tu- 
mors."    He  names  the  disease  *'eiloides''  (from  eiX«w, 
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to  roll),  from  its  curious  shape.  I  have  not  seen  this 
curious  variety  of  libroma  described  elsewhere. 

There  is  a  variety  of  fibroma  in  which  the  fibrous 
stroma  is  singularly  slender  and  delicate — rarefied,  as  it 
were,  into  a  skeleton — so  as  to  multiply  greatly  the 
cavities  in  its  interior,  to  such  an  extent,  in  fact,  that 
their  aggregate  contents  form  the  main  bulk  of  the  tu- 
mor. These  contents  resemble,  in  translucency  and 
consistence,  the  albumen  of  a  raw  egg,  and  contain 
mucus ;  and  f rum  this  peculiar  feature  the  tumor  has 
received  the  name  of  *^ myxoma"  (from  /iv^a,  mucus). 
Mj'xomata  are  essentially  fibrous  tumors,  but,  neverthe- 
less, soft  in  their  feel  externally  ;  the  tendency  to 
form  cavities  in  their  structure  during  growth  has  evi- 
dently predominated  over  the  tendency  to  form  fibers. 
The  raucous  contents  of  the  cavities  show  no  formed 
elements.  There  are  cases  inwTiich  cells  are  found 
in  the  cavities  of  such  a  tumor  associated  with  tfit 
mucoid  material;  such  a  growth  would  he  properly 
called  a  myxosarcoma. 

Fibromata  are  thus  seen  to  assume  various  histo- 
logical aspects  without  losing  a  right  to  their  title; 
and,  clinically,  they  show  the  same  variety  without  los- 
ing their  benign  character. 

When  neglected,  a  fibrous  tumor  may  reach  a  very 
large  size  ;  it  may  cause  ulceration  of  its  tntegumental 
investment ;  it  may  .slough  entirely  or  partly,  putting 
on  a  resemblance  to  cancer. 

In  the  varieties  of  tumor  known  as  Jibro-plastic,  or 
recurrent  fibroid^  the  presence,  in  large  proportion,  of 
cellular  elements  places  them  under  the  title  of  sarco- 
mata rather  than  of  fibromata. 

A  UpoTrva,  or  fatty  tumor,  is  the  most  common  and 
the  most  certainly  benign  of  all  tumors.  It  consists  of 
lobules  of  fat,  all  larger  than  natural  and  varying  in 
size,  enveloped  in  and  held  together  by  connective  tis- 
sue, which  is  in  some  cases  loose  and  delicate  and  in 
others  more  dense,  according  to  the  position  of  the 
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growth.  Thus  a  lipoma  is  simply  a  circumscribed  un- 
natural outgrowth  of  common  adipose  tissue. 

A  woman  of  middle  age  may  present  herself  vvith  a 
lump  on  her  back,  or  perhaps  on  her  shoulder,  which 
she  tells  yon  has  been  growing  for  four  or  five  years,  but 
has  only  of  late  become  so  large  as  to  show  externally. 
On  feeling  it,  you  recognize  a  soft,  solid,  irregularly  but 
smoothly  loliulated  mass,  rounded  and  flattened  in 
shape,  more  or  less  movable  according  to  its  size,  with 
the  skin  adlierent  to  it,  but  also  slightly  movable  upon 
it  except  at  certain  points,  and  readily  thrown  into  dim- 
ples at  these  points  when  the  mass  is  compressed  at  its 
sides  by  the  traction  of  connective-tissue  bands  at- 
tached to  its  deep  surface,  the  whole  mass  being  evi- 
dently imbedded  in  the  connective  tissue  between  the 
skin  and  the  deep  or  muscular  fascia. 

The  patient  will  give  you  no  account  of  pain  of  any 
kind  in  the  tumor,  hardly  even  when  forcibly  com- 
pressed by  her  dress.  When  you  grasp  it  with  the 
hand,  there  \^ill  be  no  complaint,  and  the  tumor  vnX\ 
give  you  the  sensation  of  being  made  up  of  lobules  that 
glide  upon  each  other.  The  gliding  upon  each  other  of 
the  larger  lobules  in  a  fatty  tumor  may  simulate  the 
sensation  of  fluid  so  closely  as  to  raise  a  suspicion  that 
a  collection  of  liquid  or  a  cyst  is  really  present ;  which, 
in  fact,  is  sometimes  the  case,  although  rarely. 

The  proper  treatment  for  a  growing  fatty  tumor  is 
to  remove  it,  simply  because  an  operation  will  become 
more  redoubtable  as  the  tumor  increases  in  size,  and  its 
removal  later  and  under  less  favorable  conditions  might 
become  imperative.  The  cases  in  which  a  fatty  tumor 
stops  growing  are  rare,  and  those  in  which  a  growth 
of  this  kind  disappeai-s  spontaneously  exceedingly  so. 
Their  removal  is  most  i*eadily  eflfected  by  a  free  di\ision 
of  the  skin  and  subsequent  enucleation  of  the  tumor; 
this  is  accomplished  mainly  by  tearing  through  the 
bands  of  the  enveloping  capsule  of  connective  tissue  by 
means  of  the  fingers,  aided,  possibly,  by  the  handle  of 
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the  8calx)el  and  the  occasional  division  of  a  denser  bond 
by  its  cutting  edge. 

After  tying  the  vessels,  if  any,  the  wound  is  tu  In? 
closed  accurately  except  at  a  depending  point,  where  a 
drainnge-tube  should  be  inserted.  Over  the  flaps  and 
the  line  of  sutures  place  a  libeKil  compi'ess  of  cotton- 
wool, and  apply  the  bandage  carefully  and  snugly 
enough  to  insure  accurate  contact  of  the  raw  surfaces. 
If  the  dressing  is  sJciUfuUy  inanaged,  prompt  vnion^ 
eten  of  fatty  surfaces,  may  be  almost  certainly  ob- 
tain fid. 

There  is  a  variety  of  fatty  overgrowth  affecting  the 
shoulders  and  buttocks  by  preference,  in  some  cases 
symmetrically,  in  which  the  lobules  are  smaller  and  ibe 
line  of  separation  between  the  tumor  proper  and  the 
surrounding  adipose  tissue  is  wanting.  This  affection 
constitutes  rather  a  deformity  in  the  shape  of  Ivcal 
obesity  than  a  tnmor,  and  occurs  very  rarely  except  in 
women. 

In  a  young  woman  affected  in  this  manner  in  a 
marked  degi-ee,  who  entered  the  New  York  Hospital 
for  the  purpose  of  getting  rid  of  a  very  large  tumor, 
evidently  fatty,  situated  in  the  middle  of  the  back,  I 
found  that  the  limits  of  the  dorsal  tumor  were  entirely 
undefined.  The  growth  had  no  capsule ;  it  blended 
insensibly  im  all  sides  with  the  apparently  normal  but 
redundant  adipose  tissue  in  its  neighborhood,  so  that  I 
was  compelled  to  circumscribe  it  arbitrarily  with  the 
knife.  The  patient,  who  was  to  all  appearance  in  good 
health,  showed  remarkably  little  recuperative  power 
after  the  operation,  and  eventually  did  badly.  In  a 
similar  case  I  should  hesitate  to  resort  to  the  knife. 

It  must  have  been  a  case  of  fatty  tumor  of  this  kind 
which  Sir  Benjamin  Brodie  rej)orts  as  having  been 
cured  by  liquor  potass<r,  for  this  drug  l»as  no  effect 
npon  an  ordinary  lipoma. 

Under  the  tj^pe  of  connective  tissue,  tumors  lumsi •,(■ 
ing  of  cartilage  and  bone  are  necessarily  inclutlrti. 
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The  Datnral  tendency  of  pure  cartilage  to  become  con- 
verted into  bone  is  noticeable  in  these  growths,  and 
yet  tnmors  consisting  entirely  of  cartilage  are  not  in- 
frequent ;  and  unmixed  bony  tumors  are  also  quite 
common.  The  growth  of  pure  cartilage,  known  as  chon- 
droma., is  a  tumor  of  hard,  gristly  consistence,  present- 
ing a  nodulated  surface,  whicJi  in  most  instances  takes 
its  origin  from  some  part  of  the  skeleton. 

The  cartilaginous  tumor  in  one  of  its  forms  was 
describeil  and  pictured  by  Cruveilhier,  in  his  magnifi- 
cent atlas  of  pathology,  under  the  name  of  osteo-chon- 
drophyte — a  growth  of  bone  and  cartilage.  In  1836  it 
was  exhaustively  studied  by  Muller,  who  gave  it  the 
name  it  has  since  borne — chondroma.  Miiller  found 
that  this  form  of  tumor,  in  all  its  varieties,  consisted 
mainly  of  two  histol<jgicnl  elements  —  namely,  carti- 
lage-cells, and  a  fundamental  structureless  substance 
in  which  the  cells  are  imbedded ;  in  other  words,  thai 
it  was  identical  with  normal  cartilage. 

It  presents  varieties,  of  which  the  most  noticeable  is 
the  soft  chondroma,  in  which  the  fundamental  sub- 
stance is  soft,  like  jelly,  or  thick  synovia ;  but  the  cells 
remain  unchanged. 

Muller  subjected  fragments  of  chondromatons  tu- 
mors to  chemical  tests,  and  found  that  the  hard 
variety  always  yielded  chondrine  on  boiling,  and  the 
soft  variety  sometimes  chondiine  and  sometimes  gela- 
tine. 

These  tumors,  as  a  rule,  are  benign.  Fig.  15  repre- 
sents an  enormous  chondroma  of  twenty  yeare'  growth, 
involving  the  upper  portion  of  the  humerus,  which  waa 
removed  by  Liston,  of  London,  from  a  medical  officer  of 
the  navy  by  amputation  at  the  shoulder- joint.  Besides 
the  inconvenience  of  its  bulk,  this  tumor  caused  great 
pain  by  the  stretching  of  the  large  nerve  that  is  seen 
crossing  its  surface.  This  exemjjlifies  the  only  source 
of  pain  in  chondromatons  growths. 

In  one  hundred  and  forty-one  cases  of  chondroma 
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collected  by  Henrtaux,*  one  hundred  and  four  were 
developed  from  the  skeleton,  and  thirty-seven  only  oo- 


FlQ.  1&. 


J^~ 


'^, 


Eochondronia  of  the  faumenis. 

curred  in  the  soft  parts.  In  connection  with  the  skele- 
ton, its  most  frequent  seat  is  iu  the  phalanges  and 
metacarpal  bones  of  the  hands  and  feet ;  more  than  a 
third  of  the  cases  icere  situated  here.  In  the  jaws, 
upper  and  lower,  there  were  fifteen  ;  connected  with  the 
bones  of  the  pelvis,  fourteen  ;  the  rest  were  developed 
at  the  ends  of  the  long  bones,  and  scattering. 

The  most  characteristio  d-etelopment  of  chondroma 
is  in  the  hones  of  the  hand,  w?tic?i  are  itsfanorite  locali- 
ty, sometimes  growing  singly  in  a  metacarpal  bone  or 
one  of  the  phalanges,  and  at  others  presenting  a  num- 
ber of  hardf  elastic,  globular  tumors.    In  these  the 

"Hour.  Diet.,"  t.  Tii,  p.  616. 
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growth  takes  its  origin  in  some  cases  from  the  perios- 
teum, and  in  others  from  the  medullary  cavity.  In  the 
latter  case,  the  l>ony  wall  of  one  of  the  phalanges  often 
expands  into  a  thin  shell,  which  sometimes  may  be  in- 
dented by  pressure  and  give  a  sensation  of  resiliency, 
with  crackling,  very  much  as  in  a  bony  cyst.  This 
form  of  the  disease  has  been  called  spina  ventosa,  i.  e., 
wind-gall.  If  siibmilUd  to  operation  early,  the  neto 
groicth  man  be  scooped  out  and  the  phalaruri  sar>ed. 

Chondromata  connected  with  the  skeleton  are  usu- 
ally of  slow  growth,  and  are  most  frequently  seen  in 
young  subjects.  But  it  may  occur  late  in  life  ;  and  in 
some  cases,  when  growing  from  the  humerus,  or  femur, 
or  pelvis,  has  reached  a  very  large  size,  even  late  in  life, 
in  two  or  three  years. 

Tfie  disease  wovid  seem  to  be  more  grave  in  its  im- 
port in  proportion  to  tlie  size  of  the  bane  in  which  it 
takes  its  origin.  There  is  no  recorded  case,  so  far  as 
I  know,  in  which  chondroma  of  the  metacarpal  bones 
or  phalanges  has  manifested  a  tendency  to  malig- 
nancy. 

This  can  not  be  said  of  chondroma  developed  near 
the  knee-joint— in  the  femur  or  tibia,  or  in  the  pelvis. 
A  cartilaginous  tumor  growing  from  the  periosteum,  or 
even  free  in  the  connective  tissue,  thrusts  the  softeir 
parts  aside  so  as  to  make  a  distinct  capsule  for  itself  of 
condensed  connective  substance.  This  external  capsule 
sends  septa  or  prolongations  between  the  nodules  of  the 
ttunor  into  its  interior,  and  these  convey  its  nutritious 
vessels.  These  jienetrating  septa  of  connective  substance 
sometimes  take  on  ossification,  so  that  the  cartilaginous 
mass  becomes  thus  provided  with  a  bony  skeleton, 
justifying  Cruveilhiers  original  title  for  the  disease  -, 
but  its  oum  proper  s(/bstance  un/f^goes  contersion 
into  bone  ojdy  in  rare  instances,  and  the  tnmor  is  then 
called  an  osteo-chondroma.  The  few  cases  of  this 
kind  on  record  have  been  mostly  situated  in  the  upper 
end  of  the  tibia  or  lower  end  of  the  femur. 
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I  once  amputated  tho  thigh  at  its  middle  for  a  large 
tumor  of  this  kind,  and  the  disease  afterward  returned 
in  the  portion  of  the  femur  that  was  left.  The  persist- 
ent growth  of  this  secondary  tumor  caused  such  severe 
and  constant  pain  that  I  subsequently  removed  the 
stump  at  the  hip-joint.  After  a  few  yeara'  respite,  the 
disease  again  made  its  appearance  in  the  os  innomina- 
tum  of  the  same  side,  and,  by  its  gradual  growth,  in* 
vaded  the  cavity  of  the  true  pelvis,  causing  death  nlti- 
mately,  in  ten  years  from  its  tirst  appearance  in  the 
thigh,  by  obstructing  the  functions  of  the  rectum.  This 
was  a  recurrent  ossifying  chondroma. 

Paget  records  a  case  of  chondroma  of  the  testis 
which  was  removed  by  casti^ation,  and  the  patient  sub- 
sequently died  with  well-marlied  cartilaginous  tumors 
of  the  lungs.  The  recent  records  of  surgery  show 
quite  a  number  of  cases  in  which  a  purely  caitOaginous 
tumor  has  manifested  this  tendency  to  secondary  diHa- 
sion  throughout  the  organism ;  so  that,  from  having 
been  regarded  as  one  of  the  most  certainly  benign  tu- 
mors, chondroma  has  been  proved  to  be  capable  of 
assuming  the  characteristics  of  malignancy. 

This  tendency  seems  to  manifest  itself  especially  in 
cartilaginous  tumors  when  they  decelop  in  the  soft 
parts,  and  by  preference  when  they  develop  in  the  tes- 
ticle and  in  t7ie  parotid  or  its  immediate  vicinity. 

In  the  collection  of  cases  abeady  cited,  of  the  thirty- 
seven  located  in  the  softer  tissues,  out  of  the  aggregate 
of  one  hundi'ed  and  forty-one,  fourteen  were  in  the 
parotid,  or  near  it,  ten  in  the  testis,  and  six  only  in 
the  connective  tivssue  in  various  localities. 

This  curious  fact  should  lead  us  to  regard  cartilagi- 
nous tumors  in  tliese  localities  as  very  suspicious  in 
their  quality  as  to  malignancy.  And  it  also  suggests 
that  some  of  the  tumors  in  these  localities,  formerly 
called  "  scirrhous,"  in  consequence  of  their  hardness, 
may  have  been  chondromata.  It  would  seem  that  the 
more  a  chondromatous  outgrowth  is  found  at  a  distance 
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from  its  congeneric  tissues  of  the  skeleton,  the  more  lia- 
ble it  is  to  develop  a  malignant  character. 

Chondroma  has  never  been  known  to  get  well  spon- 
taneously in  any  of  its  forms,  although  it  may  possi- 
bly, in  rare  instances,  cease  to  grow.  It  is  favorably 
influenced  by  no  medical  treatment,  and  the  knife  is 
absolutely  necessary  for  its  cure.  For  obvious  reasons, 
this  remedy  should  not  be  deferred.  When  seated 
among  soft  parts  and  of  recent  development,  the  cap- 
sule by  which  it  is  surrounded  facilitates  its  enucle- 
ation ;  and  this  should  be  thoroughly  eflfected. 

K  a  small  bone  is  affected  by  the  disease,  and  the 
case  is  seen  early,  it  is  always  proper  to  try,  by  an  ex- 
plor.itory  operation,  to  remove  the  cartilaginous  growth 
before  resorting  to  amputation. 

I  once  removed  a  well-defined  chondroma  the  size 
of  a  large  fist,  growing  from  the  body  of  the  scapula, 
in  a  young  woman,  by  sawing  out  a  V-shaped  section 
of  the  body  of  the  bone,  the  broadest  part  of  the  sec- 
tion looking  toward  the  base  of  the  bone.  About  one 
third  of  this  tumor,  which  was  globular  in  shape,  pro- 
jected from  the  deep  surface  of  the  scapula  towanl  the 
ribs.  It  presentetl  small  hemispherical  projections  of 
a  pearl  color  and  cartilaginous  consistence,  and  was 
loosely  adlierent  to  the  connective  tissue  surrounding 
it.     The  cure  was  apparently  permanent. 

OHeoma,  or,  as  it  is  more  frequently  called,  esosio- 
s/s,  is  a  purposeless  bony  outgrowth  from  some  part 
of  the  skeleton.  The  ty])ical  exostosis  is  more  or  less 
spherical  in  shape,  with  a  narrow  base,  or  pedunculated. 

jVccording  to  tlieir  internal  structure,  these  bony 
tumors  are  divided  into  spongj'  and  cortical  exostoses 
— the  former  consisting  of  ordinary  cancellated  bony 
tiasue  with  a  denser  lamina  externally,  the  latter  be- 
ing composed  throughout  of  hard  cortical  bone.  Be- 
sides these,  there  ia  the  eburnated  osteoma,  in  which 
the  growth  nssumes  the  compact  density  of  ivory,  with 
almost  entire  absence  of  blood-clianneh  and  cancelli. 
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True  osteomata  are  perfectly  benign  growths.  They 
may  take  their  origin  from  bone,  periosteum,  or  carti- 
lage, or  they  may  form  even  in  connective  tissue. 
They  ai'e  in  some  instances  multiple  ;  but  they  rarely, 
under  any  circumstances,  reach  a  large  size.  Onsifying 
ckondromata,  and  sarcomatous  growths  from  t?te  peri- 
osteum in  the  interior  of  which  bony  substance  has 
developedy  are  liable  to  grow  to  a  large  size  and  to  as- 
sume a  malignant  chaiucter,  but  the  true  osteoma 
never. 

There  are  bony  growths  of  an  irregular  character 
often  developed  in  connection  \^-ith  chi'onic  inflammation 
of  the  periosteum  and  in  the  vicinity  of  diseased  bones. 
These  growths  are  also  favored  by  gout  and  syphilis, 
and  they  are  occasionally  seen,  in  the  form  of  bony 
plates,  in  the  processes  of  the  dura  mater — the  falx  and 
tentorium — and  sometimes,  but  more  rarely,  in  the  pia 
mater  and  amchuoid.  These  are  not  true  osteomata, 
and  are  more  properly  called  osteophytes;  they  have 
pretty  certainly  an  inlianimatory  origin,  A  blow  ui)on 
the  cmnium  has  been  followed  by  a  hemispherical  ele- 
vation attended  by  obliteration  of  the  diploe,  and  in 
some  cases  by  ebumation. 

Ivory  exostosis  seems  to  occur  by  preference  in  the 
orbit.  It  grows  ver>'  slowly  and  sometimes  becomes 
stationary,  but  generally  requires  removal  if  situate^d 
where  its  increase  in  size  thi-eatens  to  interfere  with 
important  neighborint^  organs. 

The  removal  of  exostosis,  when  rendered  necessary, 
may  be  safely  effected  by  means  of  fine  saws,  or  by  the 
gouge,  chisel,  and  mallet.  The  only  contrarindication  to 
an  oi)eration  is  the  jjossibility  of  injury  to  neighbor- 
ing organs — as  to  a  joint,  or  to  the  cranial  contents. 

Vascular  tissne  is  intimately  associated  with  con- 
nective tissue,  even  more  obviously  so  than  bone. 
Under  this  type,  therefore,  all  unnatural  outgrowths  of 
the  small  blood-vessels  are,  in  accordance  with  Lucke's 
classification,  properly  included. 
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Vascular  tnmora  constitute  a  large  and  very  impor- 
tant and  interesting  class :  they  are  almost  invariably 
congenital  in  their  origin,  and  therefore  directly  refer- 
able to  some  deviation  in  embryonic  development ;  oc- 
curring for  the  most  part  in  infants,  they  come  first 
under  the  observation  of  the  obstetrician,  and  finally 
they  are  for  the  most  part  remediable,  or  at  least  amena- 
ble to  judicious  and  skillful  treatment. 

Vascular  gi-owths  present  themselves  in  a  variety  of 
forms,  some  being  entirely  unchangeable  and  harmless, 
while  others  are  liable  to  assume  a  serious  character, 
and  even  to  place  life  in  danger.  I  will  mention  the 
more  common  names  of  some  of  these  vascular  tumors, 
and  afterward  discuss  their  pathology.  I  will  then  de- 
scribe the  i)eculiaritie3  of  each  variety,  and  the  treat- 
ment it  demands. 

The  simplest  form  of  vascular  disease  in  this  order 
of  abnoiTOal  development  is  seen  in  the  scarlet  or  pur- 
ple patches  of  discolored  skin,  known  popularly  as 
wine-stains.  These  constitute,  for  the  most  j)art, 
simply  unsightly  marks,  causing  no  other  inconven- 
ience. 

In  the  next  form  the  discolored  patch  of  skin  is 
elevated  and  iiregular  on  ita  surface,  constituting  a 
positive  scarlet  or  jturple  ovtgrowth.  It  may  continue 
to  grow,  and  is  always  liable  to  exaggerated  bleeding, 
if  the  skin  should  be  broken.  This  most  common  form 
in  which  the  disease  pre-sents  itself  is  gi^nerally  spoken 
of  as  a  fasciUar  ntecus — in  popular  language,  a  tfiother's 
mar  A',  a  strawberry  birth-mark. 

In  another  form  there  is  a  distinct  ma-is  developed 
beneath  the  skin,  feeling  often  like  a  bundle  of  earth- 
worms, and  yielding  under  pressure  as  though  it  were 
sponge-like  in  consistence.  In  this  variety  the  skin 
over  the  tumor  may  be  perfectly  natural  and  un- 
changetl,  but  it  not  infrequently  presents  a  bluish 
tint.  Very  often  the  skin  immediately  over  the  sub- 
cutaneous tumor  presents  the  same  red,  elevated  altera- 
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tion  already  mentioned.    Sometimes  the  whole  iiiub  Is 

Xyvlsatile. 

Again,  some  of  these  subcutaneous  vascular  tumo 
have  cysts  or  solid  masses  contained  in  their  substance 
in  addition  to  the  vascular  element. 

Finally,  the  larger  arteries  connected  with  th< 
congenital  vascular  tumors  take  on  progressive  enlaigo*' 
ment,  and  constitute  a  jwsitive  source  of  danger. 

The  morbid  anatomy  of  all  these  vascular  growths 
consists  in  dilatation  of  capillary  vessels,  liable  to  ex- 
tend— on  the  one  side  to  venous  radicles,  and  on 
other  to  arterioles ;  in  new  fonnation  of  capillaries  in 
loops  and  tufts ;  in  sacculation  of  dilated  vessels — prin- 
cipally of  veins ;  and  in  occasional  rupture  of  a  dilated 
veinule,  or  vein,  with  pai'tial  organization  of  the  resal»« 
ing  catcrn.  These  alterations  or  irregular  develop- 
ments in  the  normal  vasculai'  structure  comprise  all  the 
morbid  changes  found  in  the  microscopic  study  of  th( 
vascular  growths. 

The  fact  of  t7ie  actual  new  formation  and  gr&ieiX 
0/ loops  and  tvfts  of  capillary  vessels,  and  a  corre- 
spond inff  development  of  new  connective  tissue  around 
theniy  explains  the  nature  of  these  tumors  and  their 
origin  in  excess,  and  in  deviation  and  perversion,  of 
embryonic  growth  and  development.  The  new  capil- 
laries grow  by  the  budding  process,  just  as  in  graniila- 
tion  tissue ;  they  form  themselves  into  minute  vascular, 
convoluted  balls,  and  the  substance  of  every  growing 
vascular  tumor  is  actually  made  up,  in  a  large  propor- 
tion, of  these  little granularmassesofdUated  capillaries. 

As  regards  a  correct  name  for  this  disease,  which 
presents  itself  in  such  different  forms,  it  seems  haitUy 
proper  to  speak  of  a  patch  of  skin  the  color  of  clarets 
wine,  which  may  give  to  the  finger  passed  over  its 
face  no  sensation  of  elevation,  as  a  tumor ;  and  yet 
lesion  of  blood-vessels  which  explains  its  color  is  esaea- 
tially  identical,  as  regards  dilatation,  with  that  to  which 
a  fully  formed  tumor  owes  its  existence. 
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The  term  ncspv.^,  or  birth-mark,  is  also  defective,  for 
it  is  just  as  truly  applicable  to  a  patch  of  black  pig- 
mented integument  covered  with  hair,  or  to  an  ordinary 
mole. 

The  names  angieclash  and  telangiectasis,  applied 
to  tumors  of  this  class  by  the  Germans  and  Italians, 
mean  literally  dilatation,  of  tessds  —  nothing  more. 
Now,  the  huddi tig  process  and  the  formation  qf  new 
vessels,  when  present,  is  in  reality  a  much  more  im- 
portant element  in  the  disease  than  their  dilatation, 
for  the  former  is  alicays  active  and  aggressive.  The 
appellation  of  angiectasis  is  therefore  defective,  for  the 
disease  includes  something  more  than  mere  dilatation 
or  ectasia ;  there  is  often  positive  generation  qf  new 
tissue. 

The  French  designate  the  disease,  after  Dupuytren, 
afl  erectile  tumor,  because  it  swells  when  held  in  a  de- 
pending position,  and  shrinks  when  the  arteries  leading 
to  it  are  compressed.  John  Bell  compared  one  of  the 
tumors  he  removed  by  the  knife  to  a  sponge  saturated 
with  blood,  and  describes  its  texture  as  resembling 
that  of  a  cock's  comb,  or  the  corpus  spongiosum  penis. 
Paget  avers  that  there  is  an  exact  resemblance  bet^'een 
the  two.  Certainly  most  authors  use  the  sjime  lan- 
guage ;  but  it  must  be  remembered  that  this  is  a 
naked  eye,  and  not  a  microscopic,  resemblance  that  is 
spoken  of. 

Now,  the  term  "erectile  tnmor"  has  been  a.sserted 
by  Robin  to  be  '*  inexact,"  inasmuch  as  so-called  "  erec- 
tile tiimors,"  aa  he  says,  have  nothing  whatever  of  the 
histological  structure  of  normal  erectile  tissue.*  Le 
Gros,  a  most  reliable  authority,!  quotes  Robin  as  hav- 
ing demonstrated,  "after  profound  study  and  after 
having  followed  up  their  development,"  that  the  areo- 
ItB  of  normal  erectile  tissue  are  in  reality  enormously 
dilated  capillaries.    But,  as  I  am  informed  by  his  for- 

•  "  Diet,  de  mM.  ct  de  chimrg.,"  Pnris,  1873,  art.  "  Vavulaire*." 
t  "  Des  tamonrs  erectiles  et  Icur  physiulogie,"  Paris,  1867,  p.  8. 
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mer  pupil,  Professor  L.  A.  Stinison,  Le  Grew 
ed  the  presence  of  helicine  or  spiral  arteries  as  the 
distinctive  feature  of  the  normal  erectile  tissue,  and 
ho  demonstrates  that  these  are  brought  into  action  by 
the  influence  of  nerves,  which  are  largely  present ;  he 
shows,  too,  that  the  spiral  arteries  open  directly  Into  U 
areola}  or  vacuoles.  These  spiral  arteries  have  not  i 
recognized  in  any  form  of  vasciilar  tumor.  We  must 
therefore  consider  the  term  "  erectile  "  tumor  as  inao*. 
curate. 

Now,  a  well-marked  disease  with  characteristic  feat- 
ures, such  as  this  we  are  studying,  should  have  a  di»-, 
tinctive  name  applicable  to  all  its  phases,  even  when  it 
has  not  assumed  the  character  of  a  tumor.  It  has 
seemed  to  me  that  the  term  angeioma — used  first  by. 
Virchow — which  conveys  the  idea  simply  of  its  vascu- 
lar nature  and  origin,  and,  by  the  tennination  omo,  of 
its  place  in  the  class  of  tumora  or  new  growth-s — serve 
all  the  purposes  of  a  name,  and  carries  -nith  it  no  wroi 
idea.  This  term  I  shall  ther^ore  employ  to  drsii 
all  morbid  groitths  her  et  of  ore  spoken  qfas  tasculan 
erectile^  in  wJiateeer  stage. 

Remember,  therefore,  as  a  summary  of  its  morbid 
anatomy,  that  in  every  angeioma,  whether  its  substanc 
is  made  up  only  of  dilated  and  occasionally  varic 
capillaries,  or  of  additional  new  material  in  the  form  of 
vascular  buds  from  pre-existing  vesseb,  tliere  is  also! 
present  more  or  less  connective  tissue  to  hold  together' 
the  tufts  or  granular  masses  of  newly  formed  capil- 
laries. 

In  studying  more  closely  the  variety  of  angeioma 
forming  the  discolored  patches  of  skin  known  a^s  wine- 
stains,  it  becomes  evident  that  the  abnormal  conditioiii 
of  the  integument  consists  entirely  of  dilated  caj>illurit 
containing  venous  blood.  *    The  arterial  element,  aa 

*Follio  {Op,  eit.,  t  i,  p.  206)  bas  Been  TariooM  dlLitatioDs  with 
t]ie  inici'OAOopo  in  a  wine-stain  of  the  skin,  and  asuartd  bimaell  tlut  iLe 
diseased  vessels  wvrv  tnic  capillaries  of  tlie  skLn. 
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rule,  is  in  no  way  involved  in  birth-marks  of  this  class. 
They  are  not  liable,  tJierefore,  to  increase  or  grow.  The 
same  is  true  of  all  purely  venous  angeiomata.  While 
they  rarely  get  well  spontaneously,  as  is  so  frequently 
the  case  with  the  more  active  nsBvi  of  a  mixed  or  arte- 
rial character,  they  still  more  rarely  take  on  any  morbid 
action. 

When  the  subcutaneous  tissues  are  involved  in 
venous  angeiomata,  thei-e  is  often  an  increased  deposit 
of  fat  in  the  meshes  of  the  contiguous  connective  sub- 
stance, probably  fi-om  the  slower  current  in  the  dilated 
venous  radicles.  This  fatty  accumulation  leads  also 
to  obstruction  in  the  larger  venous  bnmches,  so  that 
they  become  varicose,  sometimes  indeed  burst,  or  are 
converted,  by  partial  obliteration,  into  cysts. 

Billroth  rather  regards  ru])ture  as  a  i>eculiar  feature 
of  the  tumors  which  are  made  up  mainly  of  veins,  and 
these  he  habitually  designates  as  *'  caveraous  tumors."  * 
In  fact,  the  anatomical  aspect  of  the  few  tumors  of  this 
variety  which  have  been  subjected  to  examination  after 
removal  justifies  this  designation.f 

The  tendency  to  the  growth  of  connective  and  adi- 
pose tissue  in  company  with  dilated  veins  may  explain, 
also,  the  congenital  fatty  tumors  of  the  neck  which  are 
occasionally  described  as  showing  remains  of  vascular 
tissue ;  and  it  may  also  throw  light  upon  the  presence 

•  Op.  eit.,  p.  T19. 

t  In  suoli  A  tamor,  removed  from  the  npper  part  of  the  vtil  in  a  girl 
of  ten,  which  was  congeoital  aad  did  nut  paltuite,  Ilulke  describes  "  black- 
currnnt  cysta,"  "cavernous  tiasae,"  and  phlebolitLs  (tide  paper  on  Vascu- 
lar Tumors  in  Muscles,  by  Do  Morgan,  in  "Med.  Chirnrg.  Rcr./'  Jan., 
1884,  p.  187).  Listen  removed  a  similar  tumor  from  the  popliteal  »paoe 
of  a  boy  of  ten,  also  commencing  in  infancy  ("  Med.  Chirnrg.  Trans," 
vol.  xtvi,  p.  120).  Onstcoyen  describes  a  congenital  tumor  of  the  pa- 
rotid which  cx)ntainc<l  pblcboliths.  It  caused  death  at  the  age  of  forty- 
four  by  sntfucution.  The  same  patient  had  a  nsDvns  of  the  submncnns 
tissDo  of  the  small  intestine,  visible  through  its  peritonesl  C(»»t  (Lon- 
don "Path.  Trans.,"  vol.  li,  p.  267,  and  xx,  p.  SO."))  According  to 
Billroth,  snch  tumors  have  also  been  found  in  the  liver,  kidneys,  etc,  of 
patients  who  had  similar  patcbe*  on  the  surface  of  the  body. 
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of  congenital  cysts  of  the  neck,  adipose  tissue  hi 
been  present    and    subsequently  absorbed.     Billrotl 
found  a  mass  of  dUated  veins  in  the  center  of  eac]|| 
lobule  of  a  fatty  tumor  which  he  removed  from  the  con* 
nective  tissue  beneath  the   scapula  of  an  other 
healthy  young  man. 

Venous  angeiomata,  which  we  have  found  to  be  al«i 
ways  cdngenital  and,  as  a  rule,  stationary  as  to  growth, 
are  decidedly  of  less  frequent  occurrence  than  those  o£ 
an  ai'terial  character.  In  one  hundred  and  fiffy-on6^ 
cases  of  vascular  growths  collected  and  tabulated  by 
Porta,*  thirty-nine  only  wei'e  venous,  and  one  liiiu'lred 
and  twelve  arterial.  Of  the  thirty-nine  venous  patch«>8i, 
twenty  were  in  the  skin  or  immediately  beneath  it» 
and  nineteen  bore  the  same  relation  to  a  mucous  mem- 
brane. On  the  other  hand,  ninety-four  of  the  one  hun- 
dred and  twelve  arterial  tumors  involved  the  skin,  andj 
only  eighteen  a  mucous  surface.  So  that  venoi 
growths  evidently  have  a  preference  for  mucous  mem* 
branes ;  and  the  arterial  tumors,  wliich  are  far  mora 
numerous,  occur  for  the  most  part  on  the  external  sur- 
face of  the  body. 

As  to  the  treatment  of  simple  wine-stains,  applica- 
tion is  often  made  for  relief  of  the  deformity,  but  there 
is  no  remedy  which  has  hitherto  proved  of  much  prom- 
ise. It  has  been  proposed  to  tattoo  them  with  white 
lead  tinte<l  with  vermilion.  A  plan  pniposed  by  Broca( 
is,  I  think,  the  most  hopeful.  He  blisters  a  small  por- 
tion at  a  time  of  the  discolored  skin,  removes  the  epi- 
dermis, and  then  paints  the  raw  surface  with  liquid 
perchloride  of  iron,  which,  you  know,  unlike  the  9ul>- 
sulphate,  is  slightly  escharotic.  A  smootli,  black, 
horny  crust  results.  This  crust  takes  a  long  time  tOJ 
separate,  but  it  leaves  behind  it  a  smooth  surface  of  % 
lighter  color  than  the  original  skin.  This  treatment 
acts  by  obliterating  the  dilated  surface  capillt 
Follin  states  that  a  nurse  of  one  of  the  Parisian  he 

*  "Deir  ang«iectasia,"  Uilano,  1601,  pp.  6  tnd  •. 
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tals  was  exhibited  at  the  surgical  society  who  had  been 
decidedly  improved  by  this  treatment.  The  process  is 
painful,  but,  if  any  tieatnient  whatever  is  undertaken 
for  this  variety  of  angeionia,  this  plan  seems  to  be  the 
most  promising. 

It  remains  to  be  mentioned  that,  in  exceptional  and 
rare  cases,  birth-marks  of  this  character,  when  compli- 
cated with  any  subcutaneous  thickening,  have  been 
observed  to  take  on  active  growth  at  the  period  of  pu- 
hefty.  When  this  occurs,  the  arterifil  capilhiries  and 
arterioles  are  liable  to  become  involved,  and,  in  some 
instances,  the  peculiar  disease  to  which  Breschet  gave 
the  name  of  "  cirsoid  aneurism  "  lias  taken  its  origin 
in  this  way.  Of  this  disease  1  will  speak  further  here- 
after. 

We  have  next  to  consider  the  more  vascular  growths 
— usually  spoken  of  as  arterial,  in  distinction  from 
the  last  class,  which  were  <'alled  venous.  The  designa- 
tion **  arterial  "is  justified  by  the  blighter  and  more 
scarlet  color,  and  which  the  more  elevated  surface  of  the 
altered  integument  presents.  It  tends  to  active  and 
thrifty  growth  by  the  development  in  its  substance  of 
new  tufts  of  capillaries  and  a  corresponding  develop- 
ment of  new  connective  tissue,  often  forming  a  tumor 
beneath  the  skin,  and  sometimes  even  developing  a 
pulsatile  character. 

Angeiomata  of  this  class  are  by  far  the  most  fre- 
quent of  the  vascular  tumors.  They  comprised  one 
hundred  and  twelve  of  the  one  hundred  and  fifty-one 
cases  collected  by  Porta.  Of  these,  ninety-four  out  of 
the  one  hundred  and  twelve  involved  the  skin,  and 
only  eighteen  a  mucous  surface  ;  and  the  great  major- 
ity of  them  were  congenital,  or  developed  within  the 
first  year  of  life. 

AUhovgJi,  these  tumors  belong  to  the  period  of  lux- 
uriant growth  of  tissue — /.  c,  to  early  life — tfie  great 
majoTity  of  them  disappear  spontaneously  shortly 
after  birth,    lliis  fact  is  to  be  boiiie  in  mind,  for  the 
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fears  of  an  anxious  mother  might  otherwise  solicit 
officious  and  unnecessary  treatment.  Depaul,  the  emi- 
nent accoucheur,  rejiorts  that  no  less  than  a  third  of 
the  children  bom  at  the  Clinical  Hospital  of  the  School 
of  Medicine  of  Paris  have  vascular  birth-marks,  but 
that  most  of  them  disappear  a  few  days  or  months 
after  birth. 

How  is  this  result  accounted  for  ? 

The  connective  tissue  which,  with  budding  capilla- 
rieSj  composes  the  bulk  of  the  tumor,  is  stimulated  to 
increased  aud  more  active  pi-olifemtion  by  the  rougher 
contact  and  bruising  to  which  it  is  exi^osed  after  birth, 
and,  by  its  subsequent  and  positive  contraction,  the 
newly  formed  vascular  tufts  are  constricted  and  ob- 
literated, and  the  part  returns  to  a  normal  condition. 

Tliat  this  explanation  is  correct  is  proved  by  the 
facility  and  certainty  with  which  these  tumors  are 
cured  by  exciting  in  them  a  moderate  amount  of  inflam- 
mation. 

Our  simplest  and  best  remedies  act  in  this  way: 
e.  g.,  setons  of  ligature  silk  saturated  with  iodine  tinc- 
ture passed  through  the  mass,  or  its  perforation  by 
means  of  red-hot  needles.  Even  the  pressure  of  a  coin 
bound  upon  the  gi'owth  when  it  is  of  limited  size  will 
sometimes  effect  a  cure.  A  case  is  related  of  a  faithful 
mother  who  compressed  a  vascular  growth  on  the  side 
of  her  baljy's  nostril  with  her  finger  and  thumb  until 
it  disappeared. 

When,  however,  a  congenital  angeioma  continues  to 
increase  in  size,  means  to  arrest  its  increase  should  be 
unhesitatingly  employed.  It  is  not  always  easy  to  de- 
termine whether  or  not  a  vascular  tumor  is  growing, 
for  it  is  liable  to  vary  in  its  rate  of  increase,  and  some- 
times to  become  stationary,  or  even  to  recede.  My 
late  colleague  at  the  New  York  Hospital,  Dr.  John 
Watson,  in  an  excellent  practical  paper  on  this  subject, 
has  a  case  of  a  young  lady  in  whom  a  congenital,  bright 
ecailet  tumor  on  the  forehead,  which  had  increased  in 
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^f  two  yeare  to  the  size  of  a  quarter  of  a  dollar  and  had 
*      become  elevated  and  thrifty,  stopped  short  in  its  growth 
without  apparent  cause,  remained  stationary  for  a  year, 
and  then  "  gradually  slirunk  and  was  effaced  so  entire- 
ly as  to  leave  no  trace."*    In  his  latest  work  on  surgery 
Holmes  says :  "  In  some  cases,  usually  after  an  attack 
of  grave  illness,  such  as  scarlatina  or  whooping-cough, 
even  large  naevi  have  been  known  to  disappear  alto- 
gether.''f    Gibson  relates  the  case  of  a  child  with  an 
erectile  tumor  below  the  angle  of  the  jaw  for  which  he 
ad  recommended  an  operation.    But  the  child  was 
with  fever,  which  placed  its  life  in  danger,  and 
T  convalescence  it  was  found  that  the  tumor  had 
disappeared.:}; 

On  the  whole,  considering  the  safety  and  efficiency 
of  the  mo<lem  methods  of  cure,  it  is  wiser,  when  in 
doubt  as  to  the  probable  course  of  a  vascular  growth, 
t<j  adopt  curative  measures,  and  not  to  trust  to  a  con- 
tingency which,  to  say  the  least,  is  not  likely  to  happen. 
This  consideration  is  especially  applicable  to  a  tumor 
seated  near  one  of  the  natural  outlets,  and  liable,  if  it 
should  grow,  to  involve  the  lips,  nostrils,  eyelids,  or 
ears.  The  detection  of  a  commencing  pulsatile  thrill  in 
a  vascular  growth  should  be  regarded  as  a  warrant  for 
immediate  action. 

The  early  cure  of  a  growing  angeioma  is  advisable, 
in  view  of  the  serious  proportions  which  the  tumor  is 
liable  to  attain  if  allowed  to  go  on  unchecked.  Mus- 
sey's  account  of  the  case  of  a  huge  erectile  growth  upon 
the  scalp  of  a  young  countryman,  in  which  he  succeed- 
ed in  removing  the  tumor  by  cutting  around  its  base, 
affords  an  example  of  a  neglected  congenital  vascular 
growth.  He  made  his  incision,  circumscribing  the  dis- 
eased mass  at  some  distance  from  its  base  by  install- 

*  "  ObservatloDs  on  TeUngiMUsis,"  "Xorlh  Am«ri«an  Joar.  Med. 
Scimeea,"  IS30,  p.  26. 

+  "Prtn.  an<l  Prac.  of  Snrgcry,"  London,  1875,  p.  380. 

X  "losU  and  Prao.  of  Sorg.,"  Pbiladelphia,  1825,  vol.  ii,  p.  lOO. 
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ments,  cutting  but  an  inch  at  a  time,  and  then  rapidly 
tying  the  divided  vessels  which  were  entering  the  tumc 
from  all  sides,  and  most  of  them  considerably  enlarged," 
before  making  the  next  incision.  By  this  method  forty 
ligatures  were  applied  in  all,  and  yet  the  patient  was 
much  exhausted  by  the  loss  of  blood ;  but  he  xUti- 
mately  recovered,  and  the  cure  was  permanent.  This 
was  carrying  out  the  instructions  of  John  Bell  concern- 
ing this  form  of  tumor — which  he  first  called  ''aneu- 
rism by  anastomosis" — namely,  in  cutting  them  out, 
nener  to  cut  into  them. 

In  a  similar  case  of  neglected  angeioma,  involving 
the  lip,  Mason  Warren,  after  tying  both  primitive  carot- 
ids, was  compelled  to  employ  successive  ligatures  upon 
the  substance  of  the  tumor  before  he  succeeded  in  its 
entire  extirpation. 

What,  then,  are  the  best  means  at  our  command 
for  the  cure  of  a  young  and  growing  vascular  tumor  \ 
In  the  past  time,  extirpation  by  the  knife  was  re- 
garded as  the  natural  remedy,  or,  to  avoid  undesir- 
able haemorrhage,  cjiustics  were  substituted — especially 
when  the  tumor  was  small.     But  these  remedies 
hardly  applicable  where  the  eyelids,  lips,  or  the  open- 
ings of  the  nostrils  are  the  seat  of  advancing  dis 
Here  the  ligature,  in  ita  different  modes  of  application,^ 
has  been  a  favorite  resource,  as  by  it  the  morbid  growth 
may  l>e  effectually  destroyed  without  danger  of  hsemoi 
rhage,  and  with  less  deformity  from  the  resulting  scar.* 
But  still  better  results  have  been  gained  by  the  actual 
cauiery  ai>plied  in  such  a  way  a.s  to  produce  inflam- 
mation and  subsequent  contraction  of  the  conneclive- 
tissne  element  of  the  tumor,  and  thus  to  constringe  and 
obliterate  the  enlarged  and  growing  capillaries.    In  this 
way,  by  repeated  oiierations  when  required,  the  disease 
is  in  most  cases  curable  with  but  trifling  cicatrix. 

This  end  is  most  conveniently  accomplished  by  per- 
forating the  tumor  with  metallic  needles  heated  to  Aj 
cherry-red — a  device  credited  to  a  New  York  surgeoi 
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named  Bushe.  I  have  employed  this  remedy  largely, 
and  with  very  great  satisfaction.  The  benzine  cautery 
of  Paquelin  offers  great  facilities  for  its  application  ; 
but,  in  its  absence,  an  ordinary  alcohol  blow-pipe  will 
be  found  sufficient  for  heating  tlie  needles  set  in  wooden 
handles,  which  are  famished  for  that  purpose  by  the 
instrutneni-raakers.  There  are  few  vascular  growths 
which  are  not  safely  curable  by  this  remedy  when 
judiciously  applied  at  an  early  stage.  The  principle  on 
which  it  acts  is  ti)  be  kept  in  view — namely,  to  cause 
cell-prcdiferation  and  subsequent  contraction  of  the 
connwtive-tissne  element  of  the  tumor ;  and,  to  accom- 
plish this  with  as  little  scar  as  possible,  it  is  often  wiser 
to  do  the  operation  by  installments,  awaiting  the  result 
of  one  application  of  the  hot  needles  before  repeating 
it. 

It  is  as  well  to  know  that  erectile  tumors  do  not  con- 
tain many  nerves ;  their  sensibility,  indeed,  bears  no 
proportion  to  their  supply  of  blood  ;  they  are  not  easily 
excited  to  inflammation  ;  but,  when  they  become  once 
thoroughly  inflamed,  they  have  a  very  decided  tendency 
to  slough.  Of  course,  a  tumor  may  be  destroyed  at  one 
application  if  the  cautery  be  freely  enough  applied ; 
but  this  constitutes  another  operation,  which  would  be 
followed  by  a  more  unsightly  scar. 

Many  substitutes  have  been  devised  for  the  actual 
cautery  in  this  disease  as  an  inflammation-producing 
agent,  and  also  as  a  destructive  agent  substituted  for 
the  knife ;  and  these  require  a  word  of  notice. 

After  a  good  deal  of  observation  of  its  effects,  I  have 
come  to  regard  cav.stic  potass,  as  a  rather  severe  and 
barbarous  remedy ;  it  has  held  its  place  mainly  through 
the  prestige  it  gained  when  there  were  no  better  caustics 
in  use.  Its  application  causes  much  pain,  and,  in  con- 
sequence of  its  deliquescence,  it  is  not  easily  managed. 
I  have  seen  more  than  one  imperfectly  cured  nsevus  sur- 
rounded by  unnecessary  and  unsightly  scars — the  result 
of  want  of  familiarity  with  its  destructive  jKjwer ;  and, 

8U 


662 


TUMORS. 


withal,  it  has  this  great  disadvantage,  that  it  is  incom- 
petent to  coagulate  the  blood.  This  is  not  true  of  nitric 
acid,  which  is  but  slightly  painful,  is  easily  managed, 
and  leaves  a  smooth  scar ;  but  it  is  purely  a  caustic^  and 
has  little  or  no  power  to  excite  inflammation. 

^Yatson  *  relates  a  case  in  which  many  yeai-s  ago 
Afott  used  caustic  iwtash  upon  a  little  vascular  nsevus 
on  the  cheek  of  a  baby.  It  failed  to  cure,  leaving  an 
ulcer  which  healed  only  at  the  end  of  eight  weeks. 
Then  Bushe  applied  heated  needl».-s  on  two  occasions ; 
but  no  cure  followed.  Finally,  Stevens  passed  a  seton 
of  several  sQk  threads,  which  remedy  brought  about, 
very  slowly,  its  suppuiiition  and  cure.  This  tumor 
was  evidently  tending  to  increase  beneatJt  the  skin  more 
rapidly  than  was  at  first  recognized — a  frequent  cavse 
of  disappointment.  Moreover,  it  is  not  desuxible  to 
provoke  suppuration,  a  result  which  rarely  follows  the 
judicious  application  of  the  heated  needles.  Billroth, 
who  does  not  even  mention  caustic  potash,  thinks  that 
the  use  of  strong  nitric  acid  ought  to  be  the  general 
method  of  cure  for  superficial  angeiomata.t 

Chloride  o/zinc—vandc  into  a  paste  with  Hour  and 
dried  in  the  form  of  tliin  rolls,  which,  when  cut  into 
proper  lengths  and  sharpened,  can  be  thrust  safely  into 
a  subcutaneous  tumor,  each  through  a  minute  incision 
of  the  akin,  in  sufficient  numbers — may  be  relied  upon 
to  destroy  its  vascular  character ;  I  say  safely.,  because 
this  caustic  promptly  coagulates  the  blood.  The  French 
call  these  sharjiened  rolls  of  cliloride  of  zinc  fecJies^  or 
an'ows.  Solid  tumors  have  been  surrounded  by  them 
in  sufficient  numbers  to  cut  off  its  blood-supply  and 
make  the  tumor  slough  out.  Maisonneuve  advocated 
this  method  of  extirpating  cancerous  tumors. 

This  is  an  improvement  upon  the  method  of  Lalle- 
mand,  who  stuck  a  subcutaneous  mevus  full  of  minute 
pins  and  left  them  in  place  for  a  week.  The  character- 
istic indisposition  of  the  vascular  tissue  to  take  on 

•  Loc.  eit.  t  Op.  eit.,  p,  724. 
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inflaniTnation  made  it  necessary  to  repent  this  opera- 
tion, bnt  it  is  stated  to  have  been  linally  sncoessfuL 

Tindtire  of  iodine  is  one  of  the  mildest  inflamraa- 
ation-producing  agents,  and  its  repeated  application  for 
a  period  of  time  has  been  known  to  cure  vascular  spots 
confined  entirely  to  the  skin  without  scar.  Comhined 
with  compression,  I  know  that  this  remedy  is  advised 
'or  birth-marks  by  accoucheurs  before  the  surgeon  is 
consulted,  because  it  is  simple,  safe,  and  well  known ; 
but  I  know,  also,  that  it  often  fails.  The  blister,  fol- 
Owed  by  the  perchloride  of  iron  recommended  by  Broca 
for  wine-stains,  acts  somewhat  in  the  same  way,  but  it 
is  more  powerful.  Macke's  *o^«^/o/i  ofcorrosice  sub- 
limate in  collodion  (gr.  iv  to  ^  j)  is  still  more  severe ; 
it  will  kill  some  tissue,  but  the  crust,  if  allowed  to  fall 
spontaneously,  i.s  less  likely  to  cause  pus,  and  may  be 
followed  by  a  smooth  scar. 

Dr.  Richardson,  of  Dublin,  praises  the  ethylate  of 
sodium  as  an  escharotic  in  surface  njovi.  He  says  it 
forms  a  crust,  and  leaves  no  scar,  and  details  a  number 
of  cases — one  involving  the  eyelid— which  were  suc- 
cessful.* 

^  (The  application  of  mono-chloracetic  acid  to  the  sur- 
face has  been  recently  introduced,  and  has  given  good 
results. — Ed.) 

Vascular  nffivi  have  been  cured  by  compression  by 
eans  of  a  spring  truss  against  xinderlying  bone,  as  in 
the  scalp.  Where  there  is  no  bone  for  counter-pressure, 
a  clamp  of  sheet-lead  has  done  good  sernce.  Even  a 
coin  sewed  in  flannel  and  kept  in  place  by  crossed  strips 
of  plaster  has  had  the  credit  of  cure.  Dieffenbach  is 
said  to  have  effected  cures  by  compresses  saturated 
with  alum.  But  it  must  always  be  remt?mbered  that  a 
majority  of  ntrri  get  well  spontaneously. 

In  consequence  of  its  ingenuity,  the  idea  of  employ- 
ing the  irritating  property  of  the  vaccine  virus  to  cure 
vascular  naevi  in  children  has  found  great  favor ;  but  its 

♦  London  "  Laocot,"  January,  1881,  p.  168. 
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of  Manchester,  England,*  is  instructive :  "  In  a  rapidly 
increasing  ncDvus  as  large  as  a  billiard-ball,  in  a  young 
child,  severiil  punctures  were  made,  and  a  few  minims 
of  the  perchloride  were  introduced  at  each  puncture. 
The  greater  part  of  the  tumor  became  rapidly  solidified. 
Three  weeks  later  the  effect  of  the  injection  had  passed 
off,  and  the  tumor  again  began  to  increase  rapidly.  I 
therefore  repeated  the  injection.  After  thi-ee  or  four 
punctures  and  injections  of  the  iron,  the  child  looked 
pale,  became  convulsed,  and  died  in  a  few  minutes." 

Billroth,  in  relating  a  case  in  which  he  was  employ- 
ing heate<l  needles  in  i-epeated  applications  for  an  erec- 
tile tumor  invt)lving  the  nose  and  whole  thickness  of 
the  upper  lip,  says  he  prefers  them  to  the  injection  of 
the  perchloride,  because  the  latter  sometimes  causes 
suppuiuticm  and  gangrene,  and  because  the  cannula  of 
the  syringe  is  so  liable  to  be  stopped  by  blood-clots. f 
Broca  advises  that  a  very  dilute  solution  of  the  per- 
chloride be  used,  and  very  numerous  punctures,  hoping 
thus  to  avoid  accident. 

But  the  constantly  recurring  fatal  cases  after  injec- 
tions of  the  perchloride  should  deter  a  cautious  practi- 
tioner from  employing  this,  or  any  other  similar  remedy, 
aa  a  forcible  injection.  Paget  %  records  a  case  of  instan- 
taneous death  after  injection  into  a  naivus  of  a  small 
quantity  of  diluted  liquor  ammonise :  "The  instant  the 
fluid  wa.s  injected,  the  child  had  one  slight  convulsion, 
and  was  dead."  Mr.  T.  Smith,  in  Ms  Clinical  Lectures, 
refers  to  a  case  in  which,  after  the  injection  of  five  min- 
ims of  the  perchloride,  "'  the  child  shrieked  out,  had  a 
single  convulsion,  and  was  dead."  And  to  auotlier,  in 
which  death  occurred  in  fifteen  seconds  after  injection 
of  the  jierchloride  into  a  nsevus  of  the  cheek.  It  was 
found,  on  fiost-mortem  examination  in  this  case,  that 
the  point  of  the  needle  had  penetrated  a  small  branch 

•"Med.  Oliirnrg.  TruM.,"  toI.  1,  p.  02. 

f  Op.  ffit.,  p.  725. 

t  "Lond.  Med.  Gazette,"  188T. 
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of  the  transverse  facial  vein.  '*The  blood  was  fonnd 
coagulated  in  this  vein  and  in  the  venous  system  down 
to  the  right  side  of  the  heart — which  was  filled  with  a 
firm  clot."  Again,  a  child  had  difficulty  of  breathing 
a  day  or  two  after  injecting  a  subcutaneous  najvus  on 
the  face  with  perchloride  of  iron,  and  shortly  died.  The 
lung-tissue  was  found  cons()Iidated  and  inflamed  in 
patches — due,  it  was  suspected,  to  embolism  of  the  pul- 
monary capillaries — not  enough  of  the  coagulating  in- 
jection having  got  into  the  blood  to  solidify  that  fluid 
in  the  right  side  of  the  heart. 

Another  case  is  more  i-ecently  reported  in  which  a 
*'njBvoid  tumor  the  size  of  a  small  nutmeg,  on  the  right 
ala  nasi,  was  treated  by  injection  of  the  perchloride, 
under  chloroform.  The  child's  face  and  hands  at  once 
became  blue,  and  the  pulse  and  breathing  became  em- 
barrassed. Temporary  recovery  and  relapse  alternated 
several  times,  but  the  child  finally  died  at  the  end  of 
the  third  day."'  A  clot  was  found  stvetching  from  the 
right  internal  carotid  artery  along  the  middle  cerebral 
artery  of  the  same  side.  The  anterior  portion  of  both 
lobes  of  the  cerebrum  was  reduced  to  a  soft  pulp,* 
Bryant,  in  his  Surgery,  also  refers  to  a  fatal  case. 

These  exami>le3  should  warn  us  against  the  use  of 
so  dangerous  a  remedy. 

The  ligature  is  to  be  preferred  in  the  treatment  of 
arterial  tumors  in  which  there  is  a  narrower  constricted 
base,  especially  if  the  portion  of  skin  involved  by  the 
disease  is  large  in  proportion  to  the  subcutaneous 
mass  of  the  growth,  so  that  it  may  be  sacriticed  with 
projTiriety.  To  dissect  flaps  of  unaltered  skin  from  a 
subcutaneous  tumor  and  then  to  ligate  the  tumor 
involves  the  necessity  of  waiting  for  the  constricted 
mass  to  slough  ;  and  meanwhile  the  flaps  shrink  and  the 
patient  is  exposed  to  all  the  dangers  of  an  open  wound. 
When  the  skin  is  sacriticed,  the  resulting  scar  is  ren- 

♦  James  F.  West,  F.  R.  C.  S.,  Senior  Surpeon  to  Queen'a  Hospital, 
Hinniagbam,  ia  London  "  Lancet,"  March,  1871,  p.  402. 
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dered  smaller  than  would  be  supposed  by  the  pucker- 
ing of  the  ligature.  In  parts  tluit  are  movable  and  well 
supplied  with  connective  tissue  beneath  the  skin,  the 
cicatrix  contracts  greatly  after  the  use  of  the  ligature, 
and  in  children,  as  a  rule,  it  tends  to  grow  out  with  age. 
So  that,  unless  the  tumor  is  so  situated  as  to  threaten 
deformity  by  contraction  after  its  removal,  as  when  the 
lower  eyelid^'for  example,  is  involved,  the  scar  follow- 
ing ligature  of  a  nrcvus  is  rarely  a  cause  of  regret.  The 
fear  of  the  scar  is  the  principal  objection  to  the  ligature, 
which,  in  some  one  of  its  numerous  forms,  will  be  pretty 
certainly  found  useful ;  as  an  objection  it  is  usually 
overrated.  If  strong  material  for  ligature  is  employed, 
and  it  is  drawn  very  tightly,  the  pain  does  not  last  long. 

The  simplest  form  of  ligature  is  that  usually  em- 
ployed in  strangulating  a  hapmorrhoid,  in  which  the 
base  of  the  tumor  is  transfixed  by  a  needle  carrying  a 
double  ligature,  the  needle  cut  out,  and  each  half  of  the 
tnmor  separately  strangled.  For  a  larger  tumor,  a  sec- 
ond needle  might  be  passed  through  its  base  at  right 
angles  with  the  first  and  the  adjacent  ends  of  the  liga- 
tures tied  while  the  rest  are  being  tightly  held  by  an 
assistant.  Pins  previously  passed  beneath  the  base  of 
a  tumor  facilitate  pedunculation  and  accurate  strangu- 
lation by  ligature.  For  a  large  tumor,  elongated  or 
irregnlar  in  its  shape,  the  ingenious  method  devise<l  by 
Rigal  (Fig.  16),  which  requires  no  description,  is  by  far 
the  best.  Its  application  is  rendered  easier  if  half  of 
the  double  ligature  be  stained  black. 

There  are  rare  and  exceptional  cases  in  which  a  vas- 
cular birth-mark,  after  years  of  entire  quiescence,  takes 
on  activity  and  tends  to  increase.  This  circumstance 
should  be  noted,  for  it  renders  an  operation  for  the 
obliteration  of  every  such  growth,  which  does  not  get 
well  spontaneously  in  infancy,  more  obligatory  upon 
the  Biirgpon.  The  rather  sudden  occurrence  of  active 
growth  in  an  apparently  stationary  and  harmless  birth- 
mark of  this  character  has  been  observed  to  take  place 
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by  preference  about  the  period  of  puberty  in  boUi 
sexes. 

Not  only  may  active  growth  show  itself  in  the  form 
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Mctbod  of  treating  n  Toscular  tumor  hj  ligature. 

of  a  tumor — amenable  to  the  modes  of  cure  already 
described — but  alao  in  a  curious  tendency  to  arterial 
dilatation  of  the  neighboring  vessels  accompanied  by 
degeneration  of  the  arterial  walls,  and  mainly  in  those 
which  bring  blood  to  the  focus  of  the  disease,  lliese ' 
arteries  become  not  only  dilated  and  thin-walletl,  but 
also  tortuous  and  convoluted,  as  though  they  were 
increased  in  length  as  well  as  in  caliber,  and  a  distinct 
aneurismal  mui-mur  is  developed  in  them.    This  change 
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Tortuous  arteriei  of  a  cirsoid  aneurism  of  tbe  fore-ann. 


advances  from  the  capillaries  along  the  arterial  brancliesi 
until  it  reaches  the  larger  arterial  trunks.      Fig.  17 
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represents  the  arteries  of  the  fore-arm  in  this  dilated 
and  tortuous  condition.  This  curious  disease  was  first 
formally  described  by  Breschet,  in  the  third  volume  of 
the  "Memoirs  of  the  French  Academy  of  Jledicine," 
under  the  name  of  cirsoid  aneurism — i.  e,,  uneuiism 
resembling  a  varicose  vein.  It  is  a  very  g^rave  affec- 
tion, and  not  readily  curable.  Systematic  pressure  and 
ligature  of  the  main  arterial  trunk  supplying  the  area 
of  dilated  vessels  are  the  most  promising  palliatives.* 
But  tJie  vessel  must  he  still  uninnadcd  by  the  disease 
at  the  point  at  which  the  ligature  is  applied^  or  the 
occurrence  of  secondary  haemorrhage  may  defeat  the 
object  of  the  operation.  This  event  led  to  a  fatal  re- 
sult in  the  first  recorded  case  in  which  it  was  sought  to 
cure  this  disease  by  ligature  of  an  artery  leading  to  it 
— the  case  of  Catherine  Micart,  related  in  the  classical 
essay  of  Breschet,  in  which  Pelletan  tied  a  dilated  oc- 
cipital artery  for  cirsoid  aneurism  involving  the  ear 
wliich  Lad  been  the  seat  of  frequent  loss  of  blood  ;  and 
secondary  hiemorrhage  from  the  site  of  the  ligature^ 
which  could  not  be  controlled,  caused  her  death. 

I  have  seen  this  disease  in  a  growing  girl.  It  had 
commenced  in  the  middle  finger,  and  was  slowly  ad- 
vancing up  the  fore-arm.  Systematic  pressure  was  ad- 
vised in  this  case  by  the  late  Valentine  Mott. 

Broca  asserts  that  the  dilated  condition — similar  to 
that  of  a  varicose  vein,  which  gi-adually  creeps  along 
from  the  smaller  to  the  larger  arteries  in  this  formidable 
disease — is  explained  by  failure  of  nutrition  in  the  arte- 
rial coats  in  vonsequenee  of  a  withdrawal  of  their  nor- 
mal tension.  The  enlarged  aggregate  cajmcity  in  an 
area  of  dilated  capillaries  supplied  by  a  given  arterial 
brancli  relieves  the  walls  of  this  artery  of  the  tension 
necessary  for  their  healthy  nutrition.  The  absence  of 
the  friction  of  the  normal  capillary  circulation  takes  off 
the  habitual  distention — the  habitual  necessity  for  eon- 

•  Preference  is  now  pencr.illT  given  to  extirpation  of  the  tumor  or  to 
interstitial  injections  of  tbo  pcrchloride  of  iron. — Ed. 
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stant  dynamic  contractile  effort — and  the  arterial  walls 
consequently  deteriorate  in  textural  quality. 

The  same  dilatation,  accc»rding  to  Broca,  orertakesij 
the  brachial  artery  in  cases  of  traumatic  aneurism 
the  bend  of  the  elbow,  and  from  a  similar  cnii8«%  name 
ly,  the  too  easy  escape  of  its  blood  through  a  direct  and 
free  opening  into  a  large  vein,  instead  of  through  a 
row  and  complicated  system  of  minute  capillaries. 

The  following  case  was  one  of  great  interest  to  me: 
A  young  girl  of  twelve  had  a  congenital  vascular  patch 
just  under  the  hair  on  the  right  side  of  the  forehead, 
which  had  attracted  but  little  attention,  when  an  acci- 
dental scratch  with  the  comb  one  day  set  it  bleeding. 
The  physician  in  charge  found  difficulty  in  checking 
the  hffimon'hage,  and,  after  failing  with  milder  means^ 
he  concluded  to  tie  a  large  branch  of  the  temix>rulj 
artery,  which  was  jiulsating  rather  strongly  within  %\ 
short  distance.  Secondary  ha?morrhage,  wliirh  could 
not  be  permanently  controlled,  came  on  in  a  few  days 
at  the  point  of  ligature,  and  the  late  Kearny  Rodgen 
was  calk^l  in  consultation.  This  excellent  surgeon  pro- 
ceeded at  once  to  tie  the  right  primitive  carotid,  and, 
by  peraevering  with  pressure  at  the  original  points  of 
haemorrhage,  finally  succeeded,  with  much  delay,  in 
getting  the  original  wounds  all  healed. 

Five  years  later  the  young  lady  was  brought  to  tao\ 
with  a  series  of  pulsating  tumfirs  involving  8<^veral 
brandies  of  the  right  temiwral  artery,  the  main  trunk 
of  which,  just  in  fi-ont  of  the  ear,  was  at  least  four  tinii 
its  natural  size.  There  were  some  cicatrices,  hut  no 
surface  discoloration  of  the  skin— merely  a  bluLsh  tint 
over  the  tumors.  Numerous  tortuous  arterial  branches 
had  developed  themselves  in  and  beneath  the  skin  of 
the  forehead,  especially  toward  the  brow  and  right 
upper  eyelid  contiguous  to  the  site  of  the  original  dis* 
eased  patch  ;  and  these  parts  were  puffy  and  tumid  and 
obscurely  pulsatile.  This  sweDing  could  be  reduced  by 
pressure,  and  gave  the  idea  that  it  was  due  to  a  mass  of 
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dilated  vessels  witliin ;  but  the  varicose  dilatations  of 
the  larger  arterial  branches,  some  of  which  were  as  large 
as  piiUeta'  eggs,  contained  only  fluid  blood.  Every- 
where in  the  neighborinjod  of  the  enlarged  vessels  a 
remarkably  distinct  vibratory  pulsatile  thrill  was  per- 
ceptible to  the  fingers,  and  a  corresponding  mumiur  to 
the  ear.  The  patient  comphiined  of  strange  feelings  in 
her  head,  and  of  great  annoyance  from  a  constant  roar- 
ing in  the  right  ear.  Besides  the  dread  of  uncontrolla- 
ble bleeding  from  accidental  injury,  the  remembrance 
of  her  former  wound  being  still  vivid,  the  patient's 
symptoms  were  all  increasing,  and  she  was  urgent  in 
her  demand  for  relief.  This  I  decided  could  be  most 
certainly  secured  for  her  by  placing  a  ligature  upon  the 
remaining  carotid. 

By  this  measure  all  pulsation  and  murmur  were 
entirely  arrested ;  but,  after  three  or  four  weeks,  they 
again  became  pertreptible,  at  first  veiy  faintly,  and  they 
never  reached  the  same  extent  as  before  the  oi)enition. 
This  latter  was  borne  well,  and  no  unpleasant  symptoms 
whatever  were  produced  by  the  obliteration  of  both 
primitive  carc»ti(ls.  But  it  was  evident  that  the  disease 
was  only  arrested  by  the  operations,  and  not  cured. 
It  returned,  but  to  a  limited  extent,  and  inci-eased 
80  very  slowly  that  the  patient  thought  herself  well 
enough  to  marry  within  a  year  or  two.  I  saw  her  oc- 
caaionaUy  for  five  or  six  yeai-s  after  this,  always  com- 
plaining of  noises  and  queer  feelings  in  her  head,  but 
presenting  no  serious  evidences  of  advance  in  the  dis- 
ease. I  tried  several  devices  in  the  way  of  comprea- 
sion  in  this  case,  among  the  rest  a  double-spring  truss, 
the  pads  making  pressure  one  in  front  of  each  ear ;  but 
the  advantage  secured  was  not  very  positive. 

I  have  related  the  case  in  order  to  show  one  of  the 
rarer  results  that  may  f«:>llow  when  an  angeioma  is 
allowed  to  go  nncured.  There  Is  no  doubt  in  my  mind 
that  the  starting-point  of  this  varicose  disease  of  the 
arteries  was  a  vascular  blrth-maik  of  insignificant  pro- 
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portions,  and  that  its  early  destruction  would  hai 
saved  all  subsequent  trouble. 

Here  is  a  case  which  illustrates  another  possible  c<jn- 
tingency :  The  elder  Warren,  of  Boston,  was  consulted 
by  a  lady  of  forty-five  for  a  supjiosed  cancer  situated 
upon  the  hip.  He  found  a  large  fungous  ulcer,  with  a 
propensity  to  bleed  on  the  slightest  interference,  seated 
upon  an  elevated  base.  The  peculiar  feeling  of  the 
mass  underlying  the  ulcer,  and  the  fact  that  it  could  baj 
very  much  diminished  by  pressure,  led  him  to  recoj 
it  as  an  erectile  tumor.  There  had  always  been  a  small 
vascular  birth-mark  on  this  spot,  which  had  begun  to 
increase  within  four  or  five  years.  Warren  cut  it  out, 
with  the  result  of  a  permanent  cure. 

In  French  works  on  surgery  the  teTm/unrpis  hi 
iodes  is  used  to  designate  an  ulcerated  erectile  tumc 
like  that  Just  described.  English  authors,  on  the  other 
hand,  following  Hey,  of  Leeds,  apply  it  only  to  soft 
cancerous  tumors  of  mpid  gi'owth. 

The  eminent  surgeon  of  Boston  whom  I  hare  just 
quoted  mentions  also  an  instance  in  which  a  contu;* 
scalp  wound  in  a  boy  of  seven  resulted  in  the  iinxiut 
tion  of  a  va.scular  erectile  tumor,  which  was  cured,  sul 
quently,  with  some  diflBculty.  These  cases  will  serve  i 
an  an.swer  to  the  question  as  to  whether  such  tumc 
ever  make  their  appearance  in  after-life  without  any 
evidence  ur  suspicion  of  a  congenital  source  of  origin. 
There  is  reason  to  believe  that  this  is  the  case,  bur  in 
very  rare  instances  ;  and  these  always,  I  may  add,  carry 
with  them  a  suspicion  of  cancer. 

I  have  lately  several  times  employed  the  term  aneu^^ 
rmn,  and  on  each  occasion  as  applied,  somewhat  equivo- 
cally, to  an  exceptional,  or  at  least  to  a  rare,  form  of 
disease.  It  is  thus  loosely  employed  by  surgical  write-rs 
whenever  a  tumor  presents  either  a  pulsatile  character 
or  a  thrill  or  mTirmur— such  a  murmur,  in  fact,  as  maj 
be  produced  at  any  time  by  moderate  pressure  made 
will  upon  any  large  arterial  trunk— the  mormur  < 
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ing  when  the  pressure  is  removed.  It  is  well  to  bear  in 
mind,  therefore,  that  the  term  aneurism  has,  nererthe- 
le.ss,  a  distinct  and  well-defined  signification  of  its  own. 
It  is  correctly  applicable  only  to  a  pulsating  tumor  con- 
taining fluid,  situated  upon  an  artery  and  communi- 
catiufj  witJi  its  caliber.  This  definition  of  aneurism  is 
accepted  by  the  best  authorities.  We  generally  speak 
of  a  pulsating  tumor,  but  the  term  is  still  strictly  appli- 
cable to  a  tumor  situated  upon  an  artery  and  communi- 
cating with  its  caliber,  even  when  its  pulsation  may  not 
be  recognizable,  or  after  it  may  have  ceased  through 
solidification  of  its  usually  fluid  contents  by  coagula- 
tion of  blood  within  it. 

The  fanciful  designation,  aneurism  by  anastomosis, 
applied  by  John  Bell  to  a  pulsating  "erectile"  tumor, 
is  therefore  inexact ;  the  tumor  is  not  an  aneurism/  it 
is  an  angeioma. 

In  like  manner,  the  term  aneurismal  varix  is  some- 
what equivocal.  It  was  originally  given  to  the  en- 
larged, tortuous,  sometimes  pulsating  vessels  which  are 
begotten  as  the  consequence  of  an  abnormal  communi- 
cation between  an  arteiy  and  a  contiguous  vein,  where 
the  arterial  blood  has  free  access  to  the  vein,  or  rice 
versa.  In  former  times,  when  the  operation  of  vene- 
section at  the  bend  of  the  arm  was  so  common,  this 
condition  was  not  of  rare  occurrence;  it  resulted  from 
wound  of  the  brachial  artery  by  the  point  of  the  lancet 
after  the  latter  had  transfixed  the  vein  lying  over  it. 
As  the  operation  was  done  habitually  by  barbers  and 
persons  ignorant  of  anatomy,  the  frequency  of  this  ac- 
cident is  readUy  explained.  Tlie  dilatation  and  pulsa- 
tory thrill  in  the  branches  of  the  wounded  vein  seemed 
to  justify  the  appellation  of  aneurismal  tarix  applied 
to  them.  Again,  as  Broca  has  said,  the  branches  of  the 
wounded  artery,  which  is  halutually  propelling  its 
blood  thrctugh  an  abnormally  free  outlet,  themselves 
become  thin-walled  and  dilated  through  lack  of  ten- 
sion resulting  from  the  leak. 
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The  excessive  and  circumscribed  dilatations  which 
occur  at  points  in  the  course  of  the  altered  arteries  in 
cirsoid  aneurism  may  justify  the  use  of  the  word  aneu- 
rism—in accordance  with  the  definition  I  have  jrivcn* 
you ;  but  it  is  only  distinctly  intelligible  when  qualitied 
by  the  term  cirsoid — which  means,  literally,  as  you 
know,  resembling  a  taricose  tiein. 

The  meaning  of  the  term  varicose  aneurism  will  nof 
also  be  rendered  clear;  for,  although  this  affection  is] 
caused — like  the  original  aneuiismal  varix — by  a  wound' 
inflicted  simultaneously  upon  a  vein  and  an  artery,  by 
which  their  cuiTents  may  commingle,  there  is  in  the 
varicose   aneurism    an   actual    tumor   formed  at  the 
moment  of  the  wound  by  the  escape  of  blood  into  the 
contiguous  connective  tissue,  which  tumor  is  situate 
upon  the  artery  and  communicates  with  its  caliber, 
seen  in  Fig.  18.    The  term  aneurism  is  therefore  cor- 
rectly used  here ;  and  the  prefix  "varicose"  is  justified 
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VaricoM  Bncuriam. 

by  the  dilatation  and  thiill  which  result  in  the  branches 
of  the  wounded  vessels  from  the  commingling  of  the 
arterial  and  venous  currents. 

The  term  arferiO'Venous  aneurism  is  at  the  present 
day  very  generally  applied  to  all  the  conditions  liable 
to  result  from  the  simultaneous  wounding  of  a  vein  and 
an  adjacent  artery.  Although  it  may  not  be  always 
strictly  accurate,  it  is  intelligently  comprehensive,  and 
conveniently  does  away  with  the  necessity  of  specify- 
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ing,  in  a  given  case,  whether  an  arterio-venons  lesion  is 
an  aneurisraal  varix  or  a  varicose  aneurism  ;  in  eitlier 
case  it  is  arteriovenous  in  the  comniingling  of  blood- 
currents. 

Under  the  type  of  embryonic  connective  tissue  we 
have  next  to  take  up  a  most  important  class  of  tumors, 
presenting  many  different  featuivs,  but  all  properly 
included  under  the  denomination  of  sarcoma. 

The  sarcomata  are  by  no  means  uncommon  tumors ; 
they  are  complex  in  their  anatomy,  various  in  their 
forms,  and  obscure  as  to  their  prognosis ;  and  yet  we 
know  enough  of  their  nature  to  make  them,  as  a  class, 
exceedingly  interesting. 

The  name  sarcoma^  which  is  taken  from  the  Greek 
wonl  siji^nifying  flesh  (o-ap^),  was  not  suggested  by  hu- 
man flesh,  for  the  color  and  appearance  of  a  8arc<jma 
generally  resemble  much  more  the  raw  muscuhir  tissue 
of  the  rabbit,  chicken,  or  lobster.  There  is  only  one 
variety  of  it,  the  myeloid,  which  has  the  color  of  human 
muscle. 

Anatomically,  a  sarcomatous  tumor  consists  entirely 
of  cells  and  blood-vessels  held  together  by  connective 
tissue,  the  latter  being  variable  in  its  amount  and 
quality. 

The  typical  cells  of  a  sarcoma  are  small  and  round, 
closely  resembling  those  of  "granulation  tissue."  In 
fact,  the  representation  of  granulation  tissue  with  which 
you  are  familiar  would  pass  for  a  specimen  from  a 
round-ci»lled  sarcoma.  According  to  Rindfleiscli,  "  the 
minute  structure  of  a  sarcoma  l>elongs  to  the  tissues  to 
which  we  give  the  name  of  inJl<wimatory  ncoplusm.^ 
Its  cells  certainly  resemble  leucocytes,  young  pus-cells, 
and  IjTnph-cells,  and  possess  the  "indifferent"  quality 
ascril>ed  by  Iluxley  to  these  spherical  masses  of  proto- 
pla.sm,  (orji'ther  icith  a  capacity /or  the  most  rapid  and 
indefinite  proliferation.  But  there  is  a  certain  soTne- 
tiling  inlicrenthj  wrong  in  tfieir  qiuiliti/,  for  they  are 
incapable  qf  dettloping  beyond  the  stage  of  cells  and 
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cell-growth.  We  shall  meet  with  them  as  fusiform  or 
spindle-shaped  cells,  and  as  giant-cells  with  multiple 
nuclei — the  my€lox>l<T^<'s  of  Robin ;  but  they  are  inca- 
jioble  of  der.elopiiig  into  tissjie.  According  to  Lucke, 
they  possess  the  amcehoid  power  of  movement,  like  leu- 
cocytes, and  are  capable  of  ''wandering"  indefinitely ; 
and  this  explains  their  power  of  disseminating  them- 
selves. Tlie  same  authority  asserts  that  the  reason' 
why  sarcoma  does  not  contaminate  the  lymph-glands 
in  its  neighborhood  is  simply  because  its  cell^  are  to 
mall  that  they  pass  through  the  glands  without  being 
arrested ;  but  they  reach  the  lymph  and  blood- streania 
from  their  point  of  origin,  and  certainly,  in  many  in- 
stances, sow  themselves  generally  throughout  the  organ- 
ism. You  may  infer  from  this,  at  least,  that  the  gen-, 
eral  absence  of  glandular  contamination  in  sarcoma  ifl ' 
no  proof  against  its  power  of  self -dissemination,  and 
thai  it  is  nut  correct,  in  general  terms,  to  speak  of  this 
tumor  as  benign. 

In  connection  with  their  anatomy,  it  is  proper  to 
notice  the  several  varieties  of  form  in  which  sarcoma  J 
presents  itself. 

The  typical  tumor  heretofore  spoken  of  is  known 
as  the  rotind-celled  sarcoma.  The  spindle-cellfd  sar- 
coma is  identical  with  the  **fibro-plastic  tumor"  of 
Lebert  and  the  "recurrent  fibroid"  of  Paget.  The 
giant-celled  sarcoma,  so  named  by  Virchow,  is  the  "i 
meur  d  myel^laxes^^  of  Robin,  the  "  myeloid"  of  Paget.. ' 
^Vhen  developed  in  the  delicate  connective  tissue  of 
the  nervous  centers,  it  is  called  gUo-sarcoma  ;  in  the 
meshes  of  a  myxomatous  fibroid,  myxosarcoma.  la^ 
connection  with  the  bony  tissue,  it  takes  the  name 
osteosarcoma  ;  when  originating  in  a  lymphatic  gland, 
it  is  known  as  lympho-  or  adenosarcoma.  When  pig- 
ment granules  are  dejwsited  in  the  interior  of  its  cell%| 
it  becomes  a  melano  sarcoviu.  Finally,  when  its  blood:^ 
vessels  are  in  excess,  it  is  spoken  of  as  a  vascular  < 
coma. 
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Each  of  these  varieties  has  at  some  time  been  re- 
garded and  described  as  a  distinct  and  separate  form  of 
tumor,  for  each  of  them  has  well-marked  characteristic 
features.  This  power  of  grouping  together  growths  so 
dissimilar  in  many  of  their  peculiar  aspects  into  one 
family  of  undoubted  parentage,  we  owe  to  the  recent 
advances  in  our  knowledge  of  histology  and  embry- 
ology. 

Sarcomatous  tumors  take  their  origin  always  in  the 
connective-tissue  element,  whence  theii-  vascular  supply 
is  also  derived ;  they  are  consequently  liable  to  grow 
from  any  i^art  of  the  body.  They  occur  at  all  times  of 
life,  and  may  even  be  congenital.  In  early  life  they 
grow  very  rapidly,  and  are  liable  to  grow  into  the  huge 
masses  of  so-called  *' medullary  sarcoma,"  or  "encepha- 
loid  cancer"  so  frequently  encountei-ed  in  children.  In 
advanced  life  their  progress  is  slower ;  they  are  harder 
in  consistence,  and  bear  more  resemblance  to  carcinoma, 
fi-om  which  they  ai'e  usually  distinguishable  by  the 
absence  of  glandular  contamination. 

^A  round-celled  sarcoma  of  the  typical  variety  and 
of  recent  origin  presents  itself  as  a  well-defined  tumor, 
generally  globular  in  form  and  more  or  less  firm  in  con- 
sistence ;  if  seated  in  a  gland,  in  early  life,  it  is  soft ;  in 
an  elderly  subject,  harder ;  but  always  elastic,  and  not 
infrequently  yielding  at  points  a  sensation  of  false 
fluctuation.  It  is  surrounded  in  the  earlier  stages  of 
\tA  growth  by  a  pseudo-cyst  of  connective  tissue  which 
has  been  pushed  aside  and  condensed  hy  its  pressure 
while  growing,  and  is  consequently  remov-ublp,  at  this 
period,  without  much  difficulty.  When  not  deeply 
seated,  the  skin  over  its  surface  is  unchanged ;  but,  as  it 
increases  in  bulk,  enlarged  superficial  veins  make  their 
appearance,  the  hlood  being  forced  into  them  hy  the 
re987ire  of  the  tumor  upon  the  deeper  venous  trunks. 
Of  the  progress  of  this  variety  of  sarcoma  it  is  not 
to  give  a  correct  general  description.    There  are 

authorities  who  say  that  its  tendency  to  become 
VI 
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malignant  is  exceptional ;  others  say  that  it  is  to  be 
dreaded.  My  own  experience  is  that,  when  not  early 
taken  out,  these  tumors  almost  invariably  assume  the 
features  usually  ascribed  to  soft  cancer,  growths  of  a 
similar  character  appearing  elsewhere  lieforo  deatit, 
which  takes  pkce  in  two  or  three  years.  /  tfiitik  that 
they  should  he  removied  as  early  and  as  thoroughly  at 
possihh',  and  t?iat,  on  the  whole,  the  cliance*  are  iii\ 
favor  of  their  return^  either  locally  or  generally ;  per- 
haps both. 

The  spindle-celled  sarcoma^  or  "recurrent  fibroid," 
is,  in  a  general  way,  more  benign,  as  its  inchoate  tend- 
ency to  develop  into  fibrous  tissue  would  lead  us  to 
believe.     It  does  not  "sow  itself"  generally,  like  its 
round -celled  prototype,  but  is  very  liable  to  return  at' 
its  original  site  at  intenals  of  a  year  or  two,  or  perhaps ; 
at  first  after  a  still  longer  interval.     Ultimately  it  is 
fatal  in  a  certain  proportion  of  cases;  but  in  what  pro-, 
portion  exactly,  their  usually  protracted  duration  makefl] 
it  very  difficult  to  determine.     Billroth  mentions  a  caaej 
in  which  a  "sarcoma  with  fusiform  cells"  was  i-emovt?d, 
from  over  the  occipital  bone  live  times  in  twenty-threo 
years,  the  last  two  operations  having  been  done  by  him- 
self.   The  man  finally  died  at  forty-five,  the  occipital, 
bone  having  been  almost  entirely  destroyed   by  the] 
tumor. 

The  myeloid  sarcoma  ia  aver^'-well  charactemed^j 
softish  tumor,  resembling  in  ita  internal  appearance 
half-organized  blood-clot,  growing  by  prefeivnce  from 
the  jaw-bones,  where  it  has  been  described  under  the 
name  of  epulis.    A  French  surgeon*  collected  forty- 
seven  cases  of  this  peculiar  growth,  of  which  fifteeo^ 
were  seated  in  the  upper  jaw  and  fourteen  in  the  lower, 
and  the  rest  in  the  cancellated  extremities  of  the  long 
bones,  where  it  has  been  described  as  "spina  ventoaa,'' 
a  name  also  applied  to  chondroma.     Myeloid  sarcoma'J 
is  a  di.sease  of  early  middle  life,  occurring  most  frequent- 
*  Eugene  Ntinton,  Paris,  1860. 
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ly  between  twenty  and  thirty.  According  to  Rindfleisch, 

it  grows  from  the  bone  beneatJt  the  periostenm,  and 

from  the  cancellated  structure  by  preference,  but  not 

from  the  i)eriosteura  itself.    This  tumor — which  was 

called  '*  fungus  hffimatodes"  by  Dupuytren,  and  which 

j^certainly,  with  its  deep-red  color,  looks  to  the  naked 

Beye  more  like  a  malignant  gi"0wth  than  any  of  the  other 

^pBarcomata — often  returns  when  imperfectly  removed ; 

^but,  according  to  E.  Nelaton,  when  the  bone  from  which 

it  grows  is  thoroughly  cut  away  and  cauterized,  it  never 

comes  back.     Some  practical  surgeons,  however,  dis- 

^eent  from  this  opinion.    Spindle-oells  are  found  in  some 

^specimens  associated  with  the  giant-cells,  which  latter, 

in  fact,  means  nothing  more  than  an  abortive  attempt 

at  development.     These  tumors  are  generally  va.scular, 

and  are  liable  to  bleed  freely  during  and  after  removal, 

and  the  thermo-cautery  might  prove  useful.    In  my 

I)er?onal   observation,  when   thoroughly  removed   the 

^^cure  has  been  permanent  in  two  or  three  instances. 

^P      The  name  gliama  is  applied  to  a  rare  variety  of 

fibroma  wliich  grows  from  the  delicate  connective  tissue 

^that  holds  together  the  elements  of  nerve-substance  in 

Bthe  brain  and  retina — the  neuroglia ;  and  in  the  meshes 

~  of  this  structure  the  round  cells  of  sarcoma  are,  as  far 

^^as  I  can  judge,  in  most  cases  developed,  constituting  a 

^mglio-aarcoma. 

^K^  In  a  mau  of  fifty,  who  died  comatose  after  a  series  of 
^brain  symptoms  extending  over  many  months — among 
which  irregular  epileptic  seizures,  beginning  by  jerking 
of  the  head  to  one  side  and  occasional  mental  derange- 
ment, had  been  most  prominent — I  found  a  growth 
larger  than  an  ordinary  hen's  egg,  and  more  solid  than 
the  cerebral  substance  which  it  had  replaced,  situated 
in  the  center  of  the  anterior  lobe  of  the  left  hemisphere. 
The  substance  of  this  tumor  consisted  mainly  of  small 
round  cells,  apparently  of  embryonic  tissue.  The  tumor 
was,  in  fact,  a  round-celled  glio-sarcoma. 

The  tumors  of  the  eyeball  in  children,  formerly 
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called /m/i^w«  oculi,  are  glio-sarcomata,  taking  their 
origin  from  the  retina.  I  learn  from  my  colleague.  Pro- 
fessor Noyes,  that  a  certain  proportion  of  these  tumors 
are  permanently  cured  by  removal  of  the  eyeball. 

The  title  of  myoco-sarcomata  was  given  by  Billroth 
to  myxomatous  tumors  containing  cellular  elements 
imbedded  in  mucoid  material— as  an  inter-cellular  sub- 
stance. These  tumors  have  also  been  described  as  col- 
loid, from  the  re.semblance  of  their  semi-fluid  contents 
to  soft  glue.  They  resemble  soft  chondromata,  which, 
however,  show  well-marked  cartilage -cells  under  the 
microscope.  Billroth  speaks  of  their  cells  as  star- 
shaped,  tending  to  multiply  in  numbers  without  de- 
velopment, and  to  form  giant-cells  with  multiple  nuclei. 
The  presence  of  mucoid  or  colloid  substance  in  a  tumor 
seems  to  have  little  significance  as  regai'ds  benignity  or 
otherwise ;  it  means  in  many  cases,  most  probably, 
regression  or  degeneration.  A  myxo-sarcoma  can  not 
be  regarded  as  otherwise  than  8Usi)iciou3  in  chaiucter, 
and  should  be  removed,  if  possible,  without  delay. 

Besides  the  blood-colored  myeloid  tumors  already 
described,  sarcomatous  growths  of  the  ordinary  paler 
tint  take  their  origin  in  bone,  either  centrally  in  the 
medullary  canal  or  externally  from  the  periosteum. 
When  growing  from  within,  they  give  rise  to  fusiform 
expansion  in  the  shaft  of  a  long  bone,  the  external  bony 
shell,  as  absorption  goes  on  from  within,  being  deposit- 
ed from  the  periosteum  and  becoming  at  some  points 
quite  thin.  Such  growths,  to  which  the  name  of  osteo- 
sarcoma is  properly  applied,  occasionaEy  fail  to  return 
after  amputation. 

In  a  certain  proportion  of  sarcomatous  growths,  de- 
veloped in  the  interior  of  a  bone,  there  is  an  excessive 
development  of  the  vascular  element  of  the  growth, 
ydllx  enlargement  of  the  capillaries  and  arterioles,  giv- 
ing rise  to  a  pulsatile  thrill  simulating  that  of  aneurism. 
This  condition  can  not  be  correctly  called  aneurism  ;  it 
is  simply  a  pulsating  tumor  of  bone,  and  is  a  not  very 
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infrequent  occurrence.  In  a  tumor  of  the  jiehis  of  this 
nature  the  primitive  iliac  artery  waa  once  ligated  by 
Guthrie  under  the  conviction,  shared  by  several  <»minent 
surgeons,  that  he  waa  dealing  with  an  aneurism.  Al- 
though uncertain  as  a  curative  measure,  the  ligature  of 
an  arterial  trunk  supplying  a  pulsating  sarcoma  of  bone 
is  a  remedy  to  be  tried  ;  but,  when  seated  in  a  limb  and 
removable  by  amputation,  this  is  the  operation  to  be 
preferred. 

I  once  saw  a  case,  with  my  former  colleague.  Dr. 
Charles  D.  Smith,  of  pulsating  tumor  involving  the  08 
calcis  in  a  young  lady,  in  which  this  surgeon  tied  the 
femoral  artery  with  only  temporary  benefit,  and  after- 
ward removed  the  limb.  Its  main  artery  was  carefully 
injected.  The  great  preponderance  of  blood-vessels  and 
the  softening  and  disappearance  of  the  normal  bony 
tissue  were  the  prominent  features  noticeable  at  the 
seat  of  disease.  The  increase  of  bulk  in  the  growth 
was  inconsiderable.  It  is  loell  to  rfmemhery  then,  that  a 
ptdsathig  tumor  of  bone  is  most  probably  a  vascular 
iarcoma  oriffinating  in  its  cancellvus  structure. 

External  sarcomatous  gi-owths  from  bone — what  are 
usually  called  "periosteal  growths" — increase  in  size 
slowly  at  first,  but  in  most  instances,  according  to  my 
observation,  they  assume,  sooner  or  later,  all  the  char- 
acteristics of  medullary  sarcoma,  or  soft  cancer.  In  the 
huge  tumore  occasionally  occurring  at  the  upper  half 
of  the  femur,  and  in  those  growing  from  the  i)elvis,  the 
diagnosis  lies  between  osteo-sarcoma  and  ossifying 
chondroma.  An  ossifying  chondroma  is  often  only  dis- 
tinguishable from  a  sarcoma  of  bone  by  its  usually 
slower  growth. 

Sarcoma  developed  in  a  lymphatic  gland — adeno- 
sarcoma — is  usually  a  round-celled,  rapidly  growing 
tumor,  occurring  in  early  life,  and  located,  by  prefer- 
ence, in  the  neck  or  axilla.  Sometimes  several  glands 
are  involved,  and  then  the  mass  assumes  a  lobulated 
form.    It  is  usually  rather  globular  in  shape,  of  soft- 
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ish,  elastic  consistence,  and  not  infrequently  yields  at 
points  a  sensation  of  false  fluctuation.  This  is  due  to 
the  slender  amount  of  connective  tissue  in  which  the 
cells  are  imbedded ;  and  these,  consisting  of  protopLosm, 
glide  against  each  other  and  yield  to  pressure  almost 
as  readily  as  a  thick  fluid.  These  tumors  are  at  first 
enveloped  in  a  pseudo-cyst,  and  are  easily  taken  out ; 
later  they  grow  more  rapidly,  and  infiltrate  the  sur- 
rounding parts.  From  this  circumstance,  and  the  very 
large  size  they  are  liable  to  attain,  their  removal  is 
neither  easy  nor  likely  to  be  followed  by  a  cure. 

I  once  ad^-ised  the  removal  of  a  rapidly  growing 
globular  tumor  of  this  kind,  on  the  side  of  the  neck  of 
a  boy  of  thirteen,  which  was  sufficiently  movable  to 
render  its  ablation  apparently  a  matter  of  no  great  diffi- 
culty. Temporary  objections  were  raised,  and,  when  I 
was  asked  some  weeks  later  to  operate,  the  tumor  hav- 
ing meanwhile  increased  perceptibly  in  bulk,  I  found 
that  I  was  unable  to  enucleate  it.  There  was  no  well- 
defined  surface  to  the  tumor,  which  had  become  softer 
and  very  vascular,  so  that,  in  using  the  handle  of  the 
scalpel  to  discover,  if  possible,  a  limitary  jiseudo-cyst, 
blood  welled  up  fi"om  every  quarter  to  such  an  extent 
that  I  decided  to  close  the  wound  and  abandon  the 
attempt  to  remove  it.  A  copious  watery  oozing  took 
place  subsequently  from  several  points  of  this  wound, 
and  this,  to  my  surprise,  continued  for  several  days, 
saturating  the  dressings.  The  bulk  of  the  tumor  at  the 
same  time  was  diminishing  very  noticeably,  and  within 
a  fortnight  the  whole  mass  had  disappeared.  This  cu- 
lious  result  was  brought  about  l>y  the  wholesale  death 
and  liquefaction  of  the  cells  of  which  this  feebly  organ- 
ized tumor  was  composed  ;  their  blood-supply  had  been 
disturbed  by  the  atfempt  at  enucleation  of  the  mass, 
and  progressive  cell-death  and  liquefaction  followed. 
But  this  event,  unique  in  my  experience,  on  so  large  a 
scale,  was  by  no  means  final.  Tlie  nidical  impulse  to 
abnormal  growth  still  remained  in  force,  and,  in  about 
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a  month  or  six  weeks,  the  tumor  reapjieared  beneath 
the  healed  and  apparently  healthy  scar.  Its  growth 
was  now  even  more  rapid  than  at  first.  I  placed  the 
patient  in  ray  wards  in  the  adjoining  hospital,  to  watch 
him,  and  was  soon  obliged  to  open  the  trachea  low  down 
to  relieve  imminent  suffocation  from  pressure ;  and, 
from  persistence  of  this  cause,  he  died  in  a  few  weeks. 

I  am  not  aware  that  there  is  any  pathogenetic  rela- 
tion between  adeno-earcoma  in  early  life  and  that  form 
of  scrofula  which  so  often  causes  glandulai*  enlargement 
at  this  period  ;  nor  do  I  believe  that  the  use  of  iodine 
has  any  value,  either  locally  or  internally.  The  better 
course  is  early  removal,  when  possible,  as  soon  as  the 
diagnosis  b  assured. 

Pulsating  vascular  sarcomatous  tumors  are  occasion- 
ally developed  in  the  soft  parts  ;  and,  when  seated  over 
the  course  of  an  artery  of  any  size,  a  tumor  of  this  kind 
is  with  great  tlifliculty  distinguishetl  from  anetirism. 

In.  dndylng  the  class  0/ sarcomata,  we  have  been 
traversirig  uncertain  ground  as  regards  the  question 
0/  malignancy.  There  is,  in  most  cases  of  sarcoma, 
fair  reason  for  hope  that  the  growth  may  prove  benign, 
and  that  in  case  of  removal  a  cure  may  be  obtained ; 
but  in  the  next  class,  which  includes  carcinoma  and 
epilhdioma,  the  diagnosis,  when  once  established, 
offei-s  little  or  no  hope.  In  this  class  we  have  reason 
to  believe  that  we  are  dealing  altogether  with  epithe- 
lium as  the  cellular  constituents  of  the  tumors — a  cla^s 
of  cells  of  distinct  origin  in  the  ejnhryo^  of  peculiar 
and  poss illy  higher  vital  quality,  and,  wJien  found 
out  of  their  line  of  normal  function  and  massed  to- 
gether in  tumors,  of  more  certainly  malignant  tend- 
ency. 

Carcinoma,  or  true  cancer,  presents  itself  in  the 
form  of  a  tumor,  consisting,  as  is  now  asserted,  of  young 
epithelial  cells,  which  may  vary  in  appearance,  but 
always  as/tume  a  certain  characteristic  arrangement 
in  well-dejlned  spaces  known  as  aleeoli,'  these  alveoli 
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are  enveloped  in  and  formed  by  connective  tissue  vary- 
ing in  density,  by  means  of  which  their  vascular  supply 
ultimately  reaches  the  cells  and  furnishes  the  means  of 
proliferative  increase. 

In  none  of  the  forms  of  true  carcinoma  is  there  any 
evidence  of  a  tendency  to  develop  beyond  the  cell-stage; 
hence  the  inability  of  a  cancerous  ulcer  to  cicatrize,  and 
its  intiltrated  and  everted  edges. 

The  name  epithelioma  is  applied  to  tumors  consist- 
ing of  mature  epiJennic  or  epithelial  cells,  either  of  the 
pavement  or  columnai"  variety,  which  increase  in  size, 
become  perverted  from  their  normal  function,  and 
finally  are  developed  elsewhere  than  in  the  localities 
in  which  they  normally  belong. 

Thus,  in  the  mucous  follicles  at  either  extremity  of 
the  intestinal  canal,  which  are  favorite  seats  of  this 
variety  of  cancer,  the  anatomical  distinction  between 
adenoma — L  e.,  a  benign  tumor  consisting  entirely  of 
oner  grown  glarulular  epitheliuni,  and  epithelial  cancer 
— lies  in  the  simple  fact  that  in  the  latter  the  epithelial 
cells  make  their  appearance  in  the  adjacent  connective 
tissue  outside  of  thelimitary  membrane  of  the  follicle, 
where,  normally,  they  are  out  of  place,  or  heterotopic, 
as  it  is  styled.  This  cireurastance  of  heterotopy  of  ita 
constituent  cells  is,  then,  the  distinctive  feature  of  this 
form  of  cancer— ^^tf  anatomical  change  by  tohich  it  is 
to  be  differentiated  from  simple  adenoma.  "When  this 
change  takes  place,  a  tumor,  composed  of  epithelial 
cells  imbedded  in  connective  tissue,  is  the  result.  If 
glandular,  these  columnar  cells  retain  their  natural  fol- 
licular arrangement  and  continue  to  secrete.  Hence 
this  tumor  never  becomes  very  large,  and  is  sometimes 
slow  in  progress.  It  is  also  sometimes  slow  in  return- 
ing after  removal,  but  it  invariably  contaminates  the 
neighboring  lymphatic  glands  sooner  or  later,  and  may 
reproduce  itself,  at  a  distance,  in  the  internal  organs, 
in  the  form  of  tumors  composed  of  epithelial  cells  simi- 
lar  to  tJiose  of  which  the  original  tumor  consisted. 
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Our  time  will  not  permit  further  details  concerning 
these  tumors,  which  are  fully  described  in  your  text- 
books ;  but  yon  will  have  noticed  that,  in  accordance 
with  their  jnithulogical  features,  as  I  have  sketched 
them,  aU  niaUgiuint  tumors  at  the  present  time  fall 
naturaUi/  into  two  classes:  1,  The  exceptionally 
malignant  sarcomatous  growths — sometimes  spoken  of 
as  semi-malignant — of  connective-tissue  origin.  2. 
The  certainly  malignant  true  cancers — of  epithelial 
origin. 

The  advances  of  histology  have  not  only  disturbed 
and  overturned  former  classifications  of  tumors,  by 
bringing  us  down  to  a  basis  of  anatomical  structure 
that  excludes  theory,  but  clinical  observation  is  daily 
confirming  the  new  views  concerning  tumors  that  are 
opened  up  by  this  mode  of  studying  them.  Above  all, 
it  haj9  tended  to  remove  some  of  the  difficulties  of  diag- 
nosis and  to  diminish  its  obscurity.  We  have  been 
taught,  for  example,  that  no  one  variety  of  tumor,  how- 
ever classified,  is  certainly  benign  ;  that  they  all,  with- 
out exception,  may  assume  the  qualities  of  malignancy 
— ^i.  e.,  of  returning  after  removal,  of  disseminating  them- 
aelves,  and  of  ultimately  producing  cachexia  and  death ; 
that  malignancy  is  not  determined  by  any  peculiar 
shape  or  denomination  of  cell,  but  by  something  that, 
in  a  peculiar  a7id  ■unknown  way,  perverts  veil-growth 
and  development  from  its  normal  course;  that  this 
"something"  may  affect  the  cells  of  one  tumor  and 
spsLTG  those  of  another — composed,  as  far  as  we  can  see, 
of  the  same  elements;  that  there  are  tumors  of  certain 
anatomical  characteristics  that  are  more  likely  to  be 
thus  affected — e.  g.,  the  round-celled  sarcomata;  others 
which  wUl  almost  certainly  escape— e.  g.,  the  lipoma  and 
osteoma ;  others,  again,  which  are  sure  to  be  mortal — 
as  carcinoma. 

It  has  been  jiretty  certainly  demonstrated  that  what 
is  called  cachexia — i.  e.,  general  loss  of  strength,  with 
a  pallid  or  yellow  tint  of  skin  from  foreign  admixture 
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with  the  blood — takes  its  origin  from  the  local  morbid 
growth  that  furnishes  the  material  by  which  the  blood 
is  contaminated — a  material  l>egotten  in  the  perverted 
TiTalitj'  of  the  defective  elements  of  the  new  growth  ;  in 
other  words,  that  malignancy ,  as  far  as  we.  can  undeT' 
stand  it,  is  of  local  and  not  of  constitutional  origh 
The  clearest  evidence  of  this  is  the  marked  improvement' 
in  health  that  has  temporarily  followed  the  i-emoval 
of  a  malignant  growth  in  so  many  insti»nces.  This  coi 
viction  justifies  the  sui-geon  in  undertaking  operatioi 
upon  suspicious  tumors  with  more  hope  of  effecting  i 
cure,  or  vdih  more  chance,  at  least,  of  relieving  pain^ 
and  possibly  prolonging  life. 

Bnt  what  we  have  learned  concerning  their  mc 
of  diifusing  and  disseminating  themselves  teaches,  also, 
another  lesson  conceniing  the, removal  of  tumors:  that, 
to  be  permanently  successful,  an  operation  for  the  re- 
moval of  a  suspicious  tumor  must  be  undertaken  early, 
and  must  be  very  tfiorougJdy  accomplished. 

Is  it  desii-able  to  explore  a  solid  tumor  by  pic 
it  with  the  haiiioon-like  trocar  devised  for  this  ])urpo8e,j 
with  the  object  of  examining  a  minute  portion  of  it  under^ 
a  microscope  for  diagnosis  il  I  think  this  proceeding 
rather  officious,  and  have  reason  to  reganl  it  as  uncer- 
tain. Wp  have  means  of  diagnosis  sufficiently  sure  to 
render  it  generally  unnecessary.  These  means  consist 
in  a  familiarity  with  the  appearance  and  hal)its  of 
growth  of  tumors ;  their  physical  aspect — their  color, 
shape,  consistence,  and  their  degree  of  painfulness;  the 
time  of  life  at  which  they  begin  to  grow ;  the  locality 
which  they  affect. 

These  last  two  circumstances  are  of  the  first  impor- 
tance in  throwing  light  upon  the  probable  nature  of  an 
abnormal  growth.    A  soft,  vivid  red  tumor  on  an  infant, 
cimkl  not  well  be  anything  else  than  an  arterial  mcvus,' 
or  angeioma ;  a  soft,  bluish  mass,  under  the  same  cir- 
cumstances, a  venous  erectile  tumor  ;  a  globular  tnrarirj 
on  the  head  of  a  child,  if  congenital,  most  probably 
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dermoid  cyst,  or  an  encephalocele ;  a  tumor  over  the 
backbone,  a  spina  bifida ;  at  the  navel,  a  hernia.  A 
tumor  of  the  lip  in  early  life  is  most  likely  a  follicular 
cyst;  in  a  young  woman  it  may  be,  possibly,  an  indu- 
rated chancre  ;  in  an  old  man,  almost  certainly  an  epi- 
thelioma. A  tumor  of  the  female  breast  under  thuty  is 
most  likely  a  fibroma,  a  simple  adenoma,  or  a  cyst ;  at 
forty,  a  carcinoma.  A  sarcoma  occurs,  for  the.  most 
part,  before  middle  life;  carcinoma,  or,  as  it  was  for- 
merly called,  scirrhuSy  affects  middle  life,  esi^ecially  in 
women ;  epithelioma  is  a  disease  of  age.  A  tumor  of 
a  jaw-bone  would  be  a  dentigerous  cyst,  or  an  osteo-sar- 
coma ;  if  it  grew  from  an  alveolar  margin,  a  myeloid 
sarcoma;  a  pulsating  tumor,  not  over  an  artery,  a  vas- 
cnlar  sarcoma ;  a  black  tumor,  of  necessity,  a  melanoma. 

It  is  well  to  know  that  some  solid  tumors  are  trans- 
lucent in  a  strong  transmitted  light,  almost  as  much  so 
as  a  hydrocele  of  the  tunica  vaginalis  ;  a  round-celled 
sarcoma  of  the  testis  would  probably  illustrate  this 
fact. 

The  relation  ichich  lumorK  bear  to  the  parts  imme- 
diately  surrounding  them  are  to  be  closely  scrtdinizcd, 
in  ticvD  both  of  their  diagnosis  and  the  propriety  of 
undertaking  their  removal.  A  tumor  that  is  not  well 
defined  in  its  outlines,  that  tends  to  blend  with  adjacent 
tissues  and  to  infiltrate  them  with  its  substance,  shows, 
in  this  circumstance,  one  of  the  most  characteristic  feat- 
ures of  malignancy — i.  e.,  the  power  of  disseminating 
itself.  .  Such  a  tumor  is  more  likely  to  return  in  situ, 
and  is  more  difiicult  of  removal ;  it  is  necessary  to  cut 
wide  of  it,  for  there  are  no  means  of  determining  to 
what  distance  its  cells  may  have  wandered.  On  the 
other  hand,  it  is  equally  important,  when  a  tumor  has 
a  well-defined  capsule  or  pseudo-cyst,  to  cut  entirely 
througli  this  external  investment  and  reach  the  actuad 
surface  of  the  growth  before  attempting  its  enucleation, 
which  wotdd  otherwise  be  attended  by  unnecessary  dif- 
ficulty. 
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The  relation  of  tumors  to  arteries  of  anj  size,  as  well 
as  to  large  veins  and  nerves,  requires  close  attention ; 
and  there  are  cases  in  which  it  is  wise  to  cut  down  and 
tie  an  artery  which  has  close  relations  to  a  tumor  before 
proceeding  to  the  removal  of  the  latter. 

The  removal  of  a  tumor  often  proves  to  be  a  more 
serious  undertaking  than  is  anticipated,  except  in  the 
hands  of  an  experienced  operator.  While  in  many 
instances  it  is  a  simple  and  straightforward  proceed- 
ing, there  are  cases  in  which  all  the  qualities  of  the 
operator  are  severely  taxed  in  conducting  the  oi)eration 
to  a  satisfactory  conclusion. 
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the  geoernl  public  the  results  of  ecicntifie  thought  on  umiijr  larj^c  and  important  ques- 
tions which  could  find  no  expression  in  the  current  pcriodicai.".  S'cicntifie  inquiry  wu 
peDetratini;  many  ncir  fields,  extending  important  kuowU-il^c,  lutil  profoundly  afTecting 
opinion  upon  numberless  questions  of  speculative  and  pravtical  interest.  It  iras  the 
policy  of  this  magazine  at  tlic  outset,  and  has  been  congtmitlr  adhered  to  Rincc,  to  obtain 
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Trb  Nbw  TonK  Hsdica^l  Jodrnal,  now  in  tbc  twentieth  yen  of  its  pubUeuioii, 
pttbliabed  crcry  Saturday,  each  nutnbor  uoutaining  twenty-cigbt  larp;,  doubl»«olimatd 
pagM  of  Teodiog  matter.  By  rca.'^on  of  the  condcns^-d  fonn  in  which  the  matwr  ia  ai^ 
ranged,  it  containg  more  reading  matter  than  any  other  jonmal  of  its  ela»f  is  the  UnHcd 
State*.  It  is  also  niore  freely  illii§1  rated,  nnd  its  illuatralions  are  generally  better  *s*- 
cutcd,  than  is  tbc  case  with  other  weekly  Joumal.«. 
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lecture*,  each  in  due  pro(H)rti(iii,  and  to  giro  under  thi?  head  only  ouch  lecture*  aa  ai«  tA 
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MINOR    PARA0RAPI5R      NEWS   ITEMS. 
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repilar  oorrrspnndr'nts. 

PROCEEDINGS  OF  SOCIETIES.— The  Jocilxal  giro*  the  procaedtaga  of  all 
leading  societies,  national.  State,  and  local,  in  a  condensed  form,  bat  with  a 
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